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Abstract—There is a substantial body of scientific literature on
defining and managing the quality of wilderness experiences. Two
conceptual frameworks derived from this literature—carrying ca-
pacity and the Recreation Opportunity Spectrum (ROS)—suggest
that wilderness recreation experiences can be defined through
indicators and standards of quality, and that wilderness recreation
should be managed to ensure that standards of quality are sus-
tained over time. This paper briefly describes the conceptual frame-
works of carrying capacity and ROS; reviews the growing literature
on wilderness-related indicators and standards of quality, and
wilderness recreation management; and suggests a number of
issues that warrant further research and management attention.

The Wilderness Act, along with the organic legislation
creating the four federal wilderness management agencies,
prescribes multiple objectives of wilderness. One of the
principal objectives of this legislation is to provide outdoor
recreation opportunities. Passage of the Wilderness Act in
1964 marked the beginning of a period of intensive research
on outdoor recreation in wilderness and related areas, and
this research has given rise to a substantial body of scientific
literature on defining and managing the quality of wilder-
ness experiences.

While the literature on wilderness recreation is diverse,
several conceptual frameworks have evolved that help inte-
grate and synthesize information from recreation research.
Two traditional frameworks are carrying capacity and the
Recreation Opportunity Spectrum (ROS). Both of these
frameworks suggest that wilderness and related outdoor
recreation experiences can be defined through indicators
and standards of quality, and that wilderness recreation
should be managed to ensure that standards of quality are
sustained over time.

This paper uses the above conceptual frameworks and
approaches to review and synthesize the literature on defin-
ing and managing wilderness and related outdoor recreation
experiences. The conceptual frameworks of carrying capac-
ity and ROS are briefly reviewed in the first section to trace

the evolution and contemporary emphasis on indicators and
standards of quality and related wilderness recreation man-
agement practices. The next two sections review the growing
literature on wilderness-related indicators and standards of
quality and wilderness recreation management. A final
section suggests a number of issues that warrant further
research and management attention.

This paper takes an expansive approach to reviewing the
literature on management of wilderness and related areas
for recreation experiences. Studies included in this review
focus on both designated wilderness areas and areas that
might be described as wilderness with a lower case “w.” The
intent is to identify principles, concepts and patterns that
can be synthesized from the growing scientific literature on
defining and managing wilderness-related recreation
experiences.

Wilderness Recreation Management
Frameworks ____________________
Carrying Capacity

Rapidly expanding recreation in the 1950s and 1960s gave
rise to concerns over acceptable use levels of wilderness and
related outdoor recreation areas. While interest in the im-
pacts of recreation on the natural resource base predomi-
nated, there was also emerging interest in the effects of
increased use on the quality of the recreation experience.
Early studies prompted theorists to search for a way such
issues might be fit into an organizational framework to help
formulate outdoor recreation policy. A resulting paradigm
was the concept of carrying capacity.

The first rigorous application of carrying capacity to
outdoor recreation came in the early 1960s with a conceptual
monograph (Wagar 1964) and a preliminary empirical treat-
ment (Lucas 1964). Perhaps the major contribution of Wagar’s
conceptual analysis was the expansion of carrying capacity
from its dominant emphasis on environmental effects to a
dual focus that included social or experiential consider-
ations:

The study reported here was initiated with the view that the
carrying capacity of recreation lands could be determined
primarily in terms of ecology and the deterioration of areas.
However, it soon became obvious that the resource-oriented
point of view must be augmented by consideration of human
values (Wagar 1964, preface).

Wagar’s point was that as more people visit a wilderness
or related recreation area, not only the environmental re-
sources of the area are affected, but also the quality of the
recreation experience. Thus, carrying capacity was expanded
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to include consideration of the social environment as well as
the biophysical environment. The effects of increasing use
on recreation quality were illustrated by means of hypotheti-
cal relationships between increasing use level and visitor
satisfaction. This analysis suggested that the effects of
crowding on satisfaction would vary, depending on visitor
needs or motivations.

A preliminary attempt to estimate the recreation carrying
capacity of the Boundary Waters Canoe Area, in Minnesota,
followed shortly, and it found that perceptions of crowding
varied by different user groups (Lucas 1964). Paddling
canoeists were found to be more sensitive to crowding than
motor canoeists, who were in turn more sensitive to crowd-
ing than other motorboaters. A range of carrying capacities
was estimated depending on these different relationships.

Limits of Acceptable Change—Carrying capacity has
attracted intensive focus as a research and management
concept in wilderness recreation. Several bibliographies,
books and review papers have been published on carrying
capacity and related issues, and these publications contain
hundreds of citations (for example, Graefe and others 1984;
Kuss and others 1990; Shelby and Heberlein 1986; Stankey
and Lime 1973; Stankey and Manning 1986). Despite this
impressive literature base, efforts to apply carrying capacity
to wilderness and related outdoor recreation areas has often
resulted in frustration. The principal difficulty lies in deter-
mining how much impact or change should be allowed
within each of the components that make up the carrying
capacity concept: biophysical resources and the quality of
the recreation experience.

The growing research base on wilderness recreation indi-
cates that increasing visitor use often causes impact or
change. This is especially clear with biophysical resources.
An early study in the Boundary Waters Canoe Area, for
example, found that an average of 80% of ground cover
vegetation was destroyed at campsites in a single season,
even under relatively light levels of use (Frissell and Duncan
1965). The biophysical and ecological impacts of outdoor
recreation have been summarized and synthesized in a
number of studies (for example, Cole 1987, Kuss and others
1990, Hammitt and Cole 1998), including a companion
paper by Leung and Marion in this volume. Research also
suggests that increasing visitor use can change the quality
of the recreation experience through crowding, conflict and
other impacts. This issue is often referred to as the “limits of
acceptable change” (Frissell and Stankey 1972). Some change
in the biophysical and social environments of wilderness
recreation is inevitable, but sooner or later, the amount,
nature or type of change may become unacceptable. But
what determines the limits of acceptable change?

This issue is illustrated graphically in figure 1, which
shows a hypothetical relationship between visitor use and
impacts to the biophysical and social environments. This
relationship suggests that increasing wilderness use can
and often does increase impacts, in the form of damage to
fragile soils and vegetation, and crowding and conflicting
uses. However, it is not clear from this relationship at what
point carrying capacity has been reached. For this relation-
ship, X1 and X2 represent alternative levels of visitor use that
result in corresponding levels of impact, as defined by points
Y1 and Y2, respectively. But which of these points—Y1 or Y2,

or some other point along the vertical axis—represents the
maximum amount of impact that is acceptable?

To emphasize and further clarify this issue, some studies
have suggested distinguishing between descriptive and pre-
scriptive components of carrying capacity (Shelby and
Heberlein 1984, 1986). The descriptive component of carry-
ing capacity focuses on factual, objective data such as the
relationship in figure 1. For example, what is the relation-
ship between the amount of visitor use and perceived crowd-
ing? The prescriptive component of carrying capacity deter-
mination involves the seemingly more subjective issue of
how much impact or change in the recreation environment
is acceptable. For example, what level of perceived crowding
should be allowed?

Indicators and Standards of Quality—Recent experi-
ence with carrying capacity suggests that answers to the
above questions can be found through formulation of man-
agement objectives and associated indicators and standards
of quality (Boteler 1984; P. Brown 1977; Bury 1976; Frissell
and Stankey 1972; Graefe and others 1990; Lime and Stankey
1971; Lime 1977a, 1979, 1995; Lucas and Stankey 1974;
Manning and others 1995a, 1995c; Manning and Lime 1996;
Manning and others 1996b,e; Manning 1997; National Park
Service 1997; Shelby and others 1992b; Shindler 1992;
Stankey 1980b; Stankey and others 1985; Stankey and
Manning 1986). This approach to carrying capacity focuses
on defining the type of visitor experience to be provided.
Management objectives are broad narrative statements
defining the type of visitor experience to be provided. Indica-
tors of quality are more specific, measurable variables re-
flecting the essence or meaning of management objectives.
They are quantifiable proxies or measures of management
objectives. Indicators of quality may include elements of the
biophysical, social and management environments that are
important in determining the quality of the visitor experience.
Standards of quality define the minimum acceptable condi-
tion of indicator variables.

Figure 1—Hypothetical relationship between visitor use and impact to
the biophysical and social environments (from Manning and Lime 1996).
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An example may help illuminate these ideas and terms.
Review of the Wilderness Act of 1964 suggests that areas
contained in the National Wilderness Preservation System
are to be managed to provide opportunities for visitor solitude.
Thus, providing opportunities for solitude is an appropriate
management objective for most wilderness areas. Moreover,
research on wilderness use suggests that the number of other
visitors encountered along trails and at campsites is impor-
tant in defining solitude for wilderness visitors. Thus, trail
and camp encounters are potentially good indicators of qual-
ity. Research also suggests that wilderness visitors may have
normative standards about how many trail and camp encoun-
ters can be experienced before opportunities for solitude
decline to an unacceptable degree. For example, a number of
studies suggest that wilderness visitors prefer to see no more
than three to five other groups per day along trails. Thus, a
maximum of five encounters per day with other groups along
trails may be a good standard of quality.

Carrying Capacity Frameworks—The literature de-
scribed above has given rise to several frameworks for
determining and applying carrying capacity to wilderness
and related outdoor recreation areas. These frameworks
include Limits of Acceptable Change (McCool and Cole
1997a; Stankey and others 1985); Visitor Impact Manage-
ment (Graefe and others 1990), Visitor Experience and
Resource Protection (Hof and Lime 1997; Manning and
others 1996b; National Park Service 1997), Carrying Capac-
ity Assessment Process (Shelby and Heberlein 1986), Qual-
ity Upgrading and Learning (Chilman and others 1989,
1990) and Visitor Activity Management Process
(Environment Canada and Park Service 1991). All of these
frameworks incorporate the ideas about carrying capacity

described above and provide a rational, structured process
for making carrying capacity decisions.

The basic steps or elements of the three most widely
applied carrying capacity frameworks are shown in table 1.
While terminology, sequencing and other aspects may vary
among these frameworks, all share a common underlying
logic. Core elements of these frameworks include:

1. Definition of the types of recreation opportunities to be
provided. Recreation opportunities should be defined
as specifically and quantitatively as possible through
indicators and standards of quality.

2. Management action designed to sustain standards of
quality over time. When standards of quality are in
danger of being violated, management intervention is
required.

Several applications and evaluations of these carrying
capacity frameworks and related processes are described in
the literature (Absher 1989; Ashor and others 1986; Graefe
and others 1986; Graefe and others 1990; Hof and others
1994; Kaltenborn and Emmelin 1993; Manning and others
1995a,b,c; Manning and Lime 1996; Manning and others
1996b,c; Manning 1997; McCool and Cole 1997b; McCoy and
others 1995; Ritter 1997; Shelby and Heberlein 1986;
Warren 1997; Vaske and others 1992).

The Recreation Opportunity Spectrum
(ROS)

Diversity in Outdoor Recreation—Many studies have
been conducted of visitors to wilderness and related outdoor
recreation areas over the past several decades. The objectives,

Table 1—Carrying capacity frameworks.

Visitor experience and
Limits of acceptable change Visitor impact management resource protection

Step 1. Identify area concerns and issues Step 1. Pre-assessment data base reviews Element 1. Assemble an interdisciplinary
project team

Step 2. Define and describe opportunity Step 2. Review of management objectives Element 2. Develop a public involvement
classes strategy.

Step 3. Select indicators of resource Step 3. Selection of key impact indicators Element 3. Develop statements of primary
and social conditions park purpose, significance, and primary

interpretive themes.

Step 4. Inventory resource and Step 4. Selection of standards for key Element 4. Analyze park resources
social conditions. impact indicators. and existing visitor use.

Step 5. Specify standards for resource Step 5. Comparison of standards Element 5. Describe a potential range
and social indicators. and existing conditions. of visitor experiences and resource

conditions.

Step 6. Identify alternative opportunity Step 6. Identify probable causes of impacts Element 6. Allocate potential zones
class allocations. to specific locations

Step 7. Identify management actions Step 7. Identify management strategies Element 7. Select indicators and specify
for each alternative. standards for each zone; develop a

monitoring plan.

Step 8. Evaluation and selection of an Step 8. Implementation Element 8. Monitor resource and social
alternative. indicators.

Step 9. Implement actions and monitor Element 9. Take management action.
conditions.
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scope and methods of these studies are highly variable, but
at least one general finding has been pervasive: Wilderness
and related outdoor recreation are diverse. This is a recur-
ring theme, whether in regard to recreation activities, socio-
economic and cultural characteristics of visitors, attitudes
about policy, preferences for services and facilities, sensitiv-
ity to crowding and conflict, experience level, and motiva-
tions for and benefits received from recreation participation.
Diversity in tastes for outdoor recreation is found equally in
studies of developed campgrounds and investigations of
wilderness hikers.

Research points out that not only are there differences in
taste among people, but that people’s tastes change over
time as well (Burch 1966). A study in the Pacific Northwest,
for example, found that the type of camping chosen (wilder-
ness camping, automobile camping or some combination of
the two) was strongly related to changes in stage of the
family life cycle. A nationwide panel study of campers found
similar relationships between camping activity and family
life cycle (LaPage 1973, LaPage and Ragain 1974). Based on
these relationships, it has been suggested that outdoor
recreation “is like an omnibus—the seats are often full but
often occupied by different persons as they adjust to the flow
of time” (Burch 1966).

ROS—ROS is a conceptual framework for encouraging
diversity in wilderness and related outdoor recreation op-
portunities. Relationships among site factors that combine
to define recreation opportunities are arranged in configura-
tions that suggest categories of opportunities. ROS has been
adopted by two wilderness management agencies, the U.S.
Forest Service and the Bureau of Land Management (Buist
and Hoots 1982; Driver and others 1987). ROS was devel-
oped simultaneously by two groups of researchers: Clark
and Stankey (1979) and Brown, Driver, and associates (P.
Brown and others 1978; P. Brown and others 1979; Driver
and Brown 1978).

ROS recognizes four levels of demands for recreation—
(1) activities, (2) settings, (3) motivations, and (4) ultimate
benefits, and the focus is on level 2 demands-settings.
Brown, Driver and associates take a more empirically ori-
ented approach to ROS, seeking to link settings to the
motivations or psychological outcomes they fulfill. Clark
and Stankey (1979) take a more applied approach. They note
that as knowledge of linkages between recreation settings
and psychological outcomes improves, so does the efficacy of
meeting visitor demands. In the meantime, managers should
emphasize the provision of diversity in recreation settings,
based on the assumption that a corresponding diversity of
experiences will be produced.

ROS also recognizes that wilderness and related recre-
ation settings are defined by three broad categories of
factors: environmental, social and managerial. By describ-
ing ranges of these factors, selected types of recreation
opportunities can be defined. Clark and Stankey (1979) are
most specific in defining these factors and the resulting
recreation opportunity types. They suggest that six basic
factors—access, nonrecreational resource uses, on-site
management, social interaction, acceptability of visitor im-
pacts and acceptable regimentation—be used to define the
opportunity spectrum.

P. Brown and others (1978) take a more narrative or
descriptive approach to defining recreation opportunity types.
Six opportunity classes are identified; for each recreation
opportunity class, the associated experience provided and
the physical, social and managerial settings are described.
Five specific factors are used to define and distinguish
among recreation opportunity classes: managerial regimen-
tation, interaction among user groups, evidence of human
modification of the environment, size or extent of area of
opportunity and remoteness.

Defining and Managing Wilderness
Recreation

Carrying capacity and ROS provide useful frameworks for
integrating and synthesizing much of the social science
literature on wilderness and related outdoor recreation.
Taken together, they suggest a basic approach to defining
and managing wilderness experiences. First, wilderness
experiences can be defined through indicators and stan-
dards of quality. Indicators and standards of quality can be
formulated for the resource, social and managerial compo-
nents of wilderness recreation opportunities. Second, man-
agement action is needed to sustain standards of quality
over time. If standards of quality are not maintained, wilder-
ness experiences will change in unknown and perhaps
undesirable ways. The next two sections of this paper review
the wilderness and related recreation literature that ad-
dresses indicators and standards of quality of wilderness
experiences and management of wilderness recreation.

Defining Wilderness Recreation:
Indicators and Standards of
Quality ________________________

The previous section described the way in which indica-
tors and standards of quality have emerged as a central focus
of contemporary wilderness recreation management frame-
works. But how are indicators and standards of quality
formulated? Moreover, what indicators and standards of
quality have been suggested in the research literature?

Research on crowding in outdoor recreation suggests of an
important approach to formulating indicators and stan-
dards of quality. Crowding can be understood as a normative
process. That is, wilderness visitors often have preferences,
expectations or other standards to judge a situation as
crowded or not. In fact, research demonstrates that such
standards are often more important in crowding judgments
than the number of other groups encountered (Manning
1985; Shelby and Heberlein 1986). If such standards can be
defined and measured, they may be useful in formulating
indicators and standards of quality for wilderness recre-
ation.

This section of the paper describes the application of
normative theory and methods to the formulation of indica-
tors and standards of quality. Characteristics of good indica-
tors and standards of quality are outlined, examples of
indicators and standards of quality are compiled and pre-
sented, and a series of conclusions from this research are
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developed and discussed. Finally, a series of theoretical and
methodological issues are identified regarding application
of the normative approach to indicators and standards of
quality in wilderness and related outdoor recreation.

Norm Theory and Methods
Developed in the disciplines of sociology and social-psy-

chology, normative theory and related empirical methods
have attracted substantial attention as organizing concepts
in wilderness and related outdoor recreation research and
management (Heberlein 1977; Shelby and others 1996;
Shelby and Heberlein 1986; Vaske and others 1986, 1992,
1993). Much of this literature has been organized around the
work of Jackson (1965), who developed a methodology for
measuring norms. Adapting these methods to outdoor recre-
ation, visitors can be asked to evaluate alternative levels of
potential impacts caused by increasing recreation use levels
or changing types of recreation use. For example, visitors
might be asked to rate the acceptability of encountering
increasing numbers of recreation groups while hiking along
trails. Resulting data would measure the personal crowding
norm of each respondent. These data can then be aggregated
to test for social crowding norms, or the degree to which
norms are shared across groups such as first-time versus
experienced hikers.

Social norms can be illustrated graphically, as shown in
figure 2. Using hypothetical data associated with the ex-
ample described above, this graph plots average acceptabil-
ity ratings for encountering increasing numbers of visitor
groups along trails. The line plotted in this illustration is
sometimes called an “encounter” or “contact preference
curve” (when applied to crowding-related variables), or it
might be called an “impact acceptability curve” more gener-
ally, or simply a “norm curve.”

Norm curves like the one in figure 2 have several poten-
tially important features or characteristics. First, all points
along the curve above the neutral line—the point on the
vertical axis where evaluation ratings fall from the accept-
able into the unacceptable range—define the “range of
acceptable conditions.” All of the conditions represented in
this range are judged to meet some level of acceptability by

about half of all respondents. The “optimum condition” is
defined by the highest point on the norm curve. This is the
condition that received the highest rating of acceptability
from the sample as a whole. The “minimum acceptable
condition” is defined as the point at which the norm curve
crosses the neutral line. This is the condition that approxi-
mately half of the sample finds acceptable and half finds
unacceptable. “Norm intensity” or norm “salience”—the
strength of respondents’ feelings about the importance of a
potential indicator of quality—is suggested by the distance
of the norm curve above and below the neutral line. The
greater this distance, the more strongly respondents feel
about the indicator of quality or the condition being mea-
sured. High measures of norm intensity or salience suggest
that a variable may be a good indicator of quality because
respondents feel it is important in defining the quality of the
recreation experience. “Crystallization” of the norm con-
cerns the amount of agreement or consensus about the norm.
It is usually measured by standard deviations or other
measures of variance of the points that describe the norm
curve. The less variance or dispersion of data around those
points, the more consensus there is about social norms.
Norm curves are sometimes constructed with the vertical
axis of the graph representing the percentage of respondents
who report each level of impact as the maximum acceptable.

Norms can also be measured using a shorter, open-ended
question format by asking respondents to report the maxi-
mum level of impact that is acceptable to them. In the
example illustrated in figure 2, respondents could simply be
asked to report the maximum number of groups they would
find acceptable while hiking along trails during a day’s time.
This format is designed to be less burdensome to respon-
dents, but it also yields less information. Alternative ques-
tion formats for measuring norms are addressed more fully
later in this section.

Indicators of Quality
Indicators of quality are receiving increasing attention in

the outdoor recreation literature. Normative theory and
methods as described above have been applied less directly
to indicators of quality than standards of quality. However,
the extent to which visitors agree about the importance of
potential indicators of quality is important and reflects a
substantive normative component. Moreover, norm inten-
sity or salience, as described above, is a measure of the
importance of potential indicators of quality and can be
derived from normative methods. The literature has ad-
dressed two important issues regarding indicators of qual-
ity: 1. criteria defining good indicators of quality and
2. studies designed to identify potential indicators of quality.

Characteristics for Good Indicators of Quality—
Several studies have explored criteria that might be used to
define effective indicators of quality in wilderness and re-
lated areas (Merigliano 1990; National Park Service 1997;
Schomaker 1984; Stankey and others 1985; Whittaker and
Shelby 1992). These criteria can be used to further under-
stand the role of indicators and standards of quality in
outdoor recreation and to help evaluate and select among
potential indicator variables. Criteria for good indicators of
quality include the following:
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1. Specific. Indicators should define specific rather than
general conditions. For example, “solitude” would not
be a good indicator of quality because it is too general.
“The number of other groups encountered per day
along trails” would be a better indicator variable.

2. Objective. Indicators should be objective rather than
subjective. That is, indicator variables should be mea-
sured in absolute, unequivocal terms. Variables that
are subjective, expressed in relative terms or subject to
interpretation make poor indicators. For example, “the
number of people at one time at Wild Arch” is an
objective indicator because it is an absolute number
that can be readily counted and reported. However,
“the percentage of visitors who feel crowded at Wild
Arch” is a subjective indicator because it is subject to
interpretation by visitors—it depends on the types of
visitors making the judgment, the behavior of other
visitors and other variables.

3. Reliable and repeatable. An indicator is reliable and
repeatable when measurement yields similar results
under similar conditions. This criterion is important
because monitoring of indicator variables is often con-
ducted by more than one person.

4. Related to visitor use. Indicators should be related to at
least one of the following attributes of visitor use: level
of use, type of use, location of use or behavior of visitors.
A major role of indicators of quality is to help determine
when management action is needed to control the
impacts of visitor use. Thus, there should be a strong
correlation between visitor use and indicators of quality.

5. Sensitive. Indicators should be sensitive to visitor use
over a relatively short period of time. As the level of use
changes, an indicator should respond in roughly the
same proportional degree. If an indicator changes only
after impacts are substantial, it will not serve as an
early warning mechanism, allowing managers to react
in a timely manner.

6. Manageable. Indicators should be responsive to and
help determine the effectiveness of, management ac-
tions. The underlying rationale of indicators is they
should be maintained within prescribed standards of
quality. This implies that they must be manageable.

7. Efficient and effective to measure. Indicators should be
relatively easy and cost-effective to measure. Indica-
tors of quality should be monitored on a regular basis.
Therefore, the more expertise, time, equipment and

staff needed to take such measurements, the less desir-
able a potential indicator of quality may be.

8. Significant. Perhaps the most important characteristic
of indicators is that they help define the quality of the
visitor experience. This is inherent in the very term
“indicator.” It does little good to monitor the condition
of a variable that is unimportant in defining the quality
of the visitor experience.

It may be useful to incorporate these criteria within a
matrix for evaluating potential indicators of quality, as
shown in figure 3. Potential indicator variables can be
arrayed along the horizontal axis of the matrix and rated as
to how well they meet the criteria described above.

Potential Indicators of Quality—Research has also
focused on identifying potential indicators of quality for a
variety of recreation settings and activities, including wilder-
ness areas. This research has been aimed at determining
variables important to visitors in defining the quality of the
recreation experience. In a broad sense, much of the research
literature on outdoor recreation has some application to this
issue. For example, preferences of visitors for site attributes,
crowding and encounters with other visitors, motivations for
recreation and conflict with other types of users all suggest
potential indicators of quality. However, beyond these broad
categories of research, several studies have addressed indica-
tors of quality more directly. Potential indicators of quality
identified in these studies are compiled in table 2.

These studies have addressed a variety of recreation areas
and activities and utilized several study methods, including
open- and closed-ended questions and surveys of visitors,
interest groups, managers and scientists. However, at least
five general conclusions might be derived from these study
findings. First, it is apparent that potential indicators of
quality can be wide ranging. It may be useful to employ a
three-fold framework of outdoor recreation—environmen-
tal, social and managerial factors—when thinking about
potential indicators of quality. All of the indicator variables
in table 2 can be classified into environmental, social or
managerial components.

Second, study findings suggest that many potential indi-
cators of quality are rated at least somewhat important in
defining the quality of the recreation experience. This is
generally consistent with the “multiple satisfaction” or be-
havioral approach to outdoor recreation (Haas and others
1980; Hendee 1974; Driver and Toucher 1970).

Figure 3—Evaluation matrix for selecting indicators of quality.
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Table 2—Potential indicators of quality.

Study/area/respondents Potential indicator of quality

(con.)

Mergliano 1990
Wilderness
Wilderness  managers
and  scientists

- Number of campsites above an acceptable impact index
- Percent of visitors who report seeing wildlife
- Range condition and trend
- Air visibility—extinction coefficient or visual range
- Litter quantity—number of pieces of litter per campsite or per trail mile; number of

pounds of garbage packed out each season
 - Number of manager-created structures
 - Number of signs per trail mile
- Trail condition—length of multiple trails or number of trail miles with unacceptable

problems to visitors (e.g., depth exceeding 8 inches, year-round muddiness)
- Length of trail in areas managed as trailless
- Fecal coliform/fecal streptococci ratio (drinking water quality)
- Number of occupied campsites within sight or sound of each other or visitor report of

number of groups camped within sight or sound
- Number of violations of no-trace regulations
- Percent of groups carrying a stove (not using a campfire)
- Number of occurrences of unburied human feces
- Number of occurrences of motorized noise per day
- Percent of season wilderness rangers are out patrolling the area
- Number of regulations that limit visitor use or restrict travel
- Number of regulatory signs posted beyond trailhead

Shindler and Shelby 1992
Wilderness campsites
Members of five interest
groups

- Amount of bare ground
- Size and appearance of fire rings
- Distance from trail
- Screening from other sites
- Out of sight/sound of other sites
- Evidence of litter
- View of scenery
- Available firewood
- Sheltered from weather
- Dry and well drained
- Water for aesthetic reasons
- Flat place for sleeping- Close to good fishing
- Logs and Rocks for seating
- Close to drinking/cooking water

Whittaker 1992
Five Alaska rivers
Floaters, motorboats

- Litter
- Signs of use
- Campsite competition
- Fishing competition
- Launch congestion
- River encounters
- Camp encounters
- Powerboat use
- Airboat use
- Rafting/canoeing use
- Airplane landings
- Helicopter landings
- ORV use
- Hazard signs
- Interpretive signs
- Public use cabins
- Private cabins
- Concessions
- Long-term camps

Roggenbuck and others 1993
Four wilderness areas
Visitors

- Amount of litter I see
- Number of trees around campsite that have been damaged by people
- Amount of noise associated with human activities within the wilderness
- Amount of man-made noise originating from outside the wilderness
- Number of wild animals I see
- Amount of vegetation loss and bare ground around a campsite
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Table 2—Con.

Study/area/respondents Potential indicator of quality
- Number of  horse groups that camp within sight or sound of my campsite
- Number of hiker groups that camp within sight or sound of my campsite
- Number of horse groups that travel past my campsite while I am there
- Number of campfire rings that people have made
- Number of hiker groups that walk past my campsite
- Number of large groups that I see along the trails
- Number of horse groups I see along the trails in a day
- Percent of time other people are in sight when I’m on the trail
- Visibility of lights originating from outside the wilderness
- Total number of people I see hiking along the trail
- Number of groups of hikers I see along the trail
- Amount of time I spend traveling on old roads in the wilderness
- Number of miles of gravel road I travel to get to the wilderness

Shafer and Hammitt 1994
Cohutta Wilderness, GA
Visitors

- The total amount of time that your party has in an area without seeing or hearing anyone else
- The amount of restriction management places on where you may  travel in the area
- The number of permanent structures placed by management in the wilderness
- Seeing an unusual type of plant
- The amount of restriction management places on where you may  camp in an area
- The level of difficulty required to obtain an overnight permit
- The number of vehicles you see at the trailhead
- The number of fire rings found in a campsite
- The number of days in a row you are able to stay in the wilderness on a given trip
- The number of signs designating locations in the wilderness
- The number of groups you pass during the day while traveling
- Having signs placed by wilderness managers which state regulations about wilderness
- The amount of wilderness which does not have trails in it
- The distance of campfires from trailheads
- The number of rangers you see in the area
- The amount of ranger contact in the backcountry to check your permit and/or explain

regulations about use
- The amount of litter found in campsites
- The amount of litter seen along the trail
- The number of trees or other vegetation damaged by previous users
- The amount of noise heard in the area which comes from outside the wilderness
- The amount of fully mature forest in the wilderness area
- Observing a natural ecosystem at work
- The amount of solitude your group experiences
- The amount of noise heard in the area which comes from other wilderness visitors
- The number of different species of wildlife you see
- The number of areas in the wilderness that are very remote
- The distance between your campsite and the campsite of others
- Seeing specific types of wildlife
- The amount of light visible at night which comes from outside the wilderness
- The level of trail maintenance
- The number of groups that pass within sight of your camp
- An area in the wilderness which is left completely primitive (no trails, bridges)
- Having a portion of the wilderness where camping location is unconfined
- Having trail markers placed by management (blazes, cairns, posts)

Manning and others 1995b;
1995c; 1996b;  Manning and
Lime 1996
Arches National Park, UT
Visitors

- Orientation, information, and interpretive services
- Number and type of visitor facilities
- Number of people encountered
- Visitor behavior and activities
- Resource impacts
- Park management activities
- Quality and condition of natural features

Jacobi and others 1996
Acadia National Park, ME
Carriage road visitors

- Number of visitors encountered
- Type of visitors encountered (hikers or bikers)
- Behavior of visitors (speed of bikers, keeping to the right, obstructing the roads, traveling off

the roads)
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Third, most of the studies on indicators of quality have
found some variables more important than others. For
example, litter and other signs of use impacts appear to be
universally important. Management-related impacts (such
as signs, presence of rangers) appear to be less important.
Encounters with other visitors are important, but how these
encounters are manifested may be even more important. For
example, type of visitor encountered (for example, hikers
encountering bikers or stock users, floaters encountering
motorboaters) often is very important to the quality of the
recreation experience. This is consistent with the recreation
literature on crowding and conflict. Behavior of other visi-
tors and associated noise are also important, as are “compe-
tition-related” impacts, such as having to share a campsite.

Fourth, visitors to wilderness or wilderness-related areas
may be generally more sensitive to a variety of potential
indicators of quality than visitors to more highly used and
developed areas. However, research may have simply not
yet identified and studied the indicators of quality that are
most important to visitors in more highly used areas.

Fifth, for wilderness campsites, social indicators of quality
may be generally more important than ecological indicators.
For example, scenic views and screening from other camp-
sites may be more important than amount of bare ground
and size of fire rings. This is generally consistent with other
research that suggests the importance of camping out of
sight and sound of other groups and a general lack of
perceptiveness on the part of many visitors abut the ecologi-
cal impacts of recreation.

Standards of Quality
Standards of quality have received substantial attention

in the outdoor recreation literature. As with the literature on
indicators of quality, two important issues have been ad-
dressed: (1) characteristics of good standards of quality, and
(2) studies designed to identify standards of quality.

Characteristics of Good Standards of Quality—Sev-
eral studies have explored characteristics that might define
good standards of quality (Brunson and others 1992; Na-
tional Park Service 1997; Schomaker 1984; Whittaker and
Shelby 1992). To the extent possible, good standards of
quality should incorporate the following characteristics:

1. Quantitative. Standards should be expressed in a quan-
titative manner. Since indicators of quality are specific
and measurable variables, standards of quality can
and should be expressed in an unequivocal way. For
example, if an indicator is “the number of encounters
with other groups per day on the river,” the standard
might be “an average of no more than three encounters
with other groups per day on the river.” In contrast,
“low numbers of encounters with other groups per day
on the river” would be a poor standard of quality
because it does not specify the minimum acceptable
condition in unambiguous terms.

2. Time- or space-bounded. Incorporating a time- or space-
bounded element into a standard of quality expresses
both how much of an impact is acceptable and how often
or where such impacts can occur. It is often desirable for
standards to have a time period associated with them.

This is especially relevant for crowding-related issues.
For instance, in the above example, the standard of
quality for encounters with other groups on the river
was expressed in terms of “per day.” Other time-bounded
qualifiers might include “per night,” “per trip,” “per
hour” or “at one time,” depending on the circumstances.

3. Expressed as a probability. In many cases, it will be
advantageous to include in the standard of quality a
tolerance for some percentage of the time that a par-
ticular condition will be unavoidably unacceptable; in
other words, the standard would include a probability
that conditions will be at standard or better. For ex-
ample, a standard might specify, “no more than three
encounters with other groups per day along trails for
80% of days in the summer use season.” The 80%
probability of conditions being at or above standard
allows for random or unusual events that might pre-
vent management from attaining these conditions 20%
of the time. This incorporates the complexity and ran-
domness inherent in visitor use patterns. In the ex-
ample of encounters along a trail, several hiking par-
ties might depart from a trailhead at closely spaced
intervals on a given day. These groups are likely to
encounter each other on the trail several times during
the day. On another day, the same number of groups
might depart from the trailhead at widely spaced
intervals and thereby rarely encounter each other.
Similarly, it might be wise to incorporate a tolerance in
standards for peak use days, holiday weekends or other
days of exceptionally high visitation. A standard might
be set at “50 people at one time at Wild Arch for 90% of
the days of the year.” The amount of tolerance needed
depends on the unpredictability of each individual
situation and the degree to which management can
consistently control conditions.

4. Impact-oriented. Standards of quality should focus
directly on the impacts that affect the quality of the
visitor experience, not the management action used to
keep impacts from violating the standards. For ex-
ample, an appropriate standard might be, “no more
than 10 encounters with other groups on the river per
day.” This could be a good standard because it focuses
directly on the impact that affects the quality of the
visitor experience—the number of other groups en-
countered. Alternatively, “a maximum of 20 groups per
day floating the river” would not be as good a standard
of quality because it does not focus as directly on the
impact of concern—visitors experience encounters with
other groups more directly than they experience total
use levels. Basing standards of quality on management
techniques rather than on impacts can also limit the
potential range of useful management practices. For
example, limiting the number of boats to 20 per day
might be used to ensure 10 or fewer encounters per day,
but other actions, such as more tightly scheduling
launch times, could also ensure an appropriate encoun-
ter rate and could be less restrictive on the level of
visitation to the river.

5. Realistic. Standards should generally reflect condi-
tions that are realistically attainable. Standards that
limit impacts to extremely low levels may set up unre-
alistic expectations in the minds of visitors, may be
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politically infeasible and may unfairly restrict visitor
use to very low levels.

Potential Standards of Quality—A growing number of
studies have been conducted to help define standards of
quality. Most of these have adopted the normative methods
described earlier in this section. Findings from these studies
are compiled in table 3. These studies have addressed a
variety of recreation settings and potential indicators of
quality. They have also used alternative question formats
and wording, different response scales and other method-
ological variations. However, at least eight general conclu-
sions can be derived from this growing body of literature.

First, normative standards can be measured for a variety
of potential indicators of quality. While many studies have
addressed encounter and other crowding-related variables,
other studies have measured norms for widely ranging
variables. Norms have been measured for a variety of eco-
logical and social variables representing two of the three
components of the basic three-fold framework of outdoor
recreation.

Second, most respondents are able to report or specify
norms for most variables included in most studies. This
issue is sometimes referred to as “norm prevalence” (Kim
and Shelby 1998). For example, 87% of canoeists in the
Boundary Waters Canoe Area Wilderness reported a norm
for the maximum acceptable number of other groups seen
each day at the lake or river where they spent the most time
(Lewis and others 1996a). There are some exceptions to this
generalization. For example, a study of floaters on the New
River in West Virginia, found that between 29% and 66% of
respondents reported a norm for several indicator variables
under three alternative types of recreation opportunities
(Roggenbuck and others 1991). Other visitors chose one of
two other response options, indicating that the potential
indicator of quality did not matter to them, or that it did
matter, but they couldn’t specify a maximum amount of
impact acceptable. Why visitors may not be able to report
norms is discussed below.

Third, visitors tend to report norms more often in wilder-
ness or backcountry situations than in frontcountry or more
developed areas. Moreover, such wilderness-related norms
tend to be more highly crystallized. For example, standard
deviations of encounter norms for floaters on three Western
rivers were found to increase as the recreation opportunity
described moved from “wilderness” to “semi-wilderness” to
“undeveloped recreation” (Shelby 1981). Moreover, the per-
centage of floaters on the New River who reported a series of
encounter-related norms decreased across a similar spectrum
of recreation opportunities (Roggenbuck and others 1991).

Fourth, norms tend to be lower (or less tolerant) in wilder-
ness or backcountry areas than in frontcountry or more
developed areas. This finding is reflected in many studies
included in table 3.

Fifth, there is some consistency in norms within similar
types of recreation areas or opportunities. For instance, a
study of visitor norms for a variety of potential indicators of
quality found broad agreement across all four wilderness
areas addressed (Roggenbuck and others 1993). Moreover, a
number of studies suggest that norms for encountering
other groups during a wilderness experience are quite low
(about three to five per day) and that most wilderness
visitors prefer to camp out of sight and sound of other groups.

Sixth, norms generally fall into one of three categories or
types: no-tolerance, single-tolerance and multiple-tolerance.
For example, a study of boaters on the Deschutes River in
Oregon, measured norms for a number of potential indica-
tors of quality and found all three types of norms, as shown
in figure 4 (Whittaker and Shelby 1988). The norm curve for
human waste represents a no-tolerance norm: The majority
of respondents report that it is never acceptable to see signs
of human waste along the river. Other indicators of quality
for which no-tolerance norms were reported included se-
lected types of discourteous behavior and jetboat encounters
for non-jetboaters. No-tolerance norms tend to be character-
ized by a mode at zero impact, high intensity and high
crystallization.

The norm curve for time in sight of others represents a
single-tolerance norm: The vast majority of respondents
were willing to tolerate some time in sight of others, but they
were unwilling to accept such impact beyond a certain level
(two hours out of four in sight of others). Other indicators of
quality for which single-tolerance norms were reported
included jetboat encounters for jetboaters, launch waiting
times, fishing disturbances, fishing competition, camp shar-
ing and camp competition. Single-tolerance norms tend to be
characterized by a mode at some level of impact greater than
zero and a sharp decline in the percentage of respondents
reporting tolerances for impacts greater than the modal
value.

The norm curve for fire-ring impacts represents a mul-
tiple-tolerance norm: Multiple “peaks” along the norm curve
indicate that there are at least two groups of respondents
with distinctly different normative standards for this indica-
tor of quality.

Seventh, encounter-related norms often vary with visitor
characteristics, characteristics of those encountered, and
situational variables. For example, a variety of norms have
been found to be related to selected visitor characteristics,
including organizational affiliation—activity groups versus
environmental organizations— (Shelby and Shindler 1992),
level of involvement with wilderness recreation (Young and
others 1991), country of origin (Vaske and others 1995, 1996)
and ethnicity (Heywood 1993a, Heywood and Engelke 1995).
Research on effects of the characteristics of those encoun-
tered has focused primarily on type of activity. Encounter-
related norms have been found to vary, depending on whether
those encountered are fishers, canoers or tubers (Vaske and
others 1986); boaters or bank fishers (Martinson and Shelby
1992); or hikers or bikers (Manning and others 1997). Fi-
nally, norms have been found to vary in relation to a number
of situational or locational variables, including along the
river versus campsites (Shelby 1981), type of recreation area
(Shelby 1981, Vaske and others 1986), use level (Hall and
Shelby 1996, Lewis and others 1996b, Shelby and others
1988b) and periphery versus interior locations (Martin and
others 1989).

Eighth, the normative standards of visitors can vary from
those of managers. For example, a study of norms for
wilderness campsite impacts found that visitors reported
more restrictive norms for the presence of fire rings and tree
damage than managers did (Martin and others 1989).
However, managers reported more restrictive norms for
bare ground impacts.
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(con.)

Table 3—Normative standards of quality.

Normative standard
Study/area/respondents Indicator of quality Mean Median

Stankey 1973 Encounters with paddling canoeists 3.5
Boundary Waters
Canoe Area, MN, Visitors

Encounters with motor canoeists
Encounters with motorboats

                               0.0
0.0

Three wilderness areas,
Visitors

Encounters with backpacking parties
Encounters with horse parties

                                2.5
1.8

Stankey 1980a,
Desolation Wilderness, CA,
Visitors

Encounters with backpacking parties
Encounters with large parties
Parties camped within sight or sound

                             4.0
2.6
2.4

Spanish Peaks Wilderness,
MT, Visitors

Encounters with backpacking parties
Encounters with horse parties
Encounters with large parties
Parties camped within sight or sound

4.5
3.5
1.8
1.9

Shelby 1981, Colorado River,
Grand Canyon National Park,
AZ, Boaters

Encounters per day
Hours in sight of others each day
Number of stops out of 10 with encounters
Chances of meeting 10-30 people at popular place on the river
Number of nights out of 10 camped near others

.9/2.4/40a

.5/.7/1.5
.7/2.0/3.8

9%/23%/41%
 0/1.33.0

Rogue River, OR, Boaters Encounters per day
Hours in sight of others each day
Number of nights out of 5 camped near others

1.5/2.9/4.4
.5/1.0/1.9
.6/1.6/2.3
0/1.1/2.1

Illinois River, OR, Boaters Encounters per day
Hours in sight of others each day
Number of stops out of 5 with encounters
Number of nights out of 3 camped near others

.7/2.0/2.7
.4/.9/1.6

.2/1.3/1.8
0/.2/.7

Heberlein and others 1986
Apostle islands National
Lakeshore, WI, Boaters

Number of boats moored at Anderson Bay
Number of boats moored at Quarry Bay

11.0
11.0

Vaske and others 1986
Brule River, WI, Floaters

Encounters with fishers
Encounters with canoers
Encounters with tubers

7.2
5.7
2.3

Shelby and others 1988a
Rogue River, OR, Boaters

Encounters per day on river
Number of nights out of 5 camped near others

5.7
1.4

Shelby and others 1988b
Mt. Jefferson Wilderness, OR,
Campers

Maximum size of fire rings
  -Hunts Lake
  -Russell Lake
Maximum area of bare ground
  -Hunts lake
  -Bays Lake
  -Scout lake

20 inches
34 inches

750 sq. ft
750 sq. ft
1450 sq. ft

Whittaker and Shelby 1988
Deschutes River, OR, Boaters

Hours in sight out of four
Incidents of discourteous behavior per day
Number of stops out of 4 where human waste is seen
Jetboats encountered per day
Boats per hour passing anglers
Fishing holes passed up out of 4 due to competition
Minutes waiting to launch
Nights out of 4 camped with other groups
Nights out of 4 camped near other groups
Camps passed up out of 4 due to competition
Camps out of 4 with fire rings present

1.8-2.2b

0.1-0.2
0.1-0.3
0.3-1.3
4.0-4.7
1.3-1.7

10.3-14.9
1.4-1.9
 0.4-0.9
1.1-1.2
 0.5-1.1

Patterson and Hammitt 1990,
Great Smoky Mountains National
Park, NC/TN, Backpackers

Encounters at trailhead
Encounters on trail
Encounters at campsite

3.9                                          3.0
5.5                                          4.0
2.7                                          2.0

Roggenbuck and others 1991
New River, WV, Floaters

Number of boats seen
  -Wilderness whitewater
  -Scenic whitewater
  -Social recreation
Percent of time in sight of other boats
  -Wilderness white water
  -Scenic whitewater
  -Social recreation

10.1
20.4
33.4

18.3
32.3
48.1
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Table 3—Con.

Normative standard
Study/area/respondents Indicator of quality Mean Median

Number of rapids having to wait
  -Wilderness whitewater
  -Scenic whitewater
  -Social recreation

1.2
2.4
4.0

Young and others 1991,
Chutta Wilderness, GA,
Visitors

Number of people hiking on trail in a day
Number of large groups hiking on trail in a day
Number of hiker groups camped in sight or sound of campsite
Number of hiker groups walking past campsite in a day
Number of horse groups seen on trail in a day
Number of horse groups camped in sight or sound of campsite
Percent of time other people are in sight while on trail
Number of groups of hikers seen on trail in a day
Number of horse groups that travel past my campsite

11.5

2.4

3.4
2.2
3.7

1.7
13.9
3.9
1.2

Martinson and Shelby 1992
3 rivers, Salmon fishers

Encounters with bank fishers
Preferred
  -Klamath
  -Waimakariri
  -Lower Rakaia
  -Upper Rakaia
Tolerable
  -Klamath
  -Waimakariri
  -Lower Rakaia
  -Upper Rakaia

—
3.6
3.5

<1.0
12.6
6.9
9.5
3.8

Shelby and others 1992b
Colorado River, Grand Canyon
National Park, AZ,
Guides and trip leaders

Minimum stream flow
Maximum stream flow

10,000 cfs
45,000—50,000 cfs

Williams and others 1992,
wilderness areas, Visitors

Encounters with hiking groups along trail
Encounters with horse groups along trail
Encounters with large groups along trail
Hiker groups camped within sight or sound
Horse groups camped within sight or sound
Hiker groups passing by camp
Horse groups passing by camp

8.7-11.6c

5.1-6.
5.8-7.1
3.8-6.9
3.1-3.8
5.5-7.9
5.4-7.4

Roggenbuck and others 1993,
4 wilderness areas, Visitors

Number of pieces of litter I can see from my campsite
Percent of trees around a campsite that have been damaged

by people
Number of horse groups that camp within sight or sound of 

my campsite
Number of hiker groups that camp within sight or sound of 

my campsite
Number of large groups (more than 6 people) that I see 

along the trail
Percent of vegetation loss and bare ground around the

campsite

0-2 c

0-5

1-2

3

3-5

10-20
Ewert and Hood 1995, Ewert 1998,
San Gorgonio Wilderness, CA;
John Muir Wilderness, CA, Visitors

Encounters per day
  -For urban-proximate wilderness
  -For urban-distant wilderness

9.0
7.7

Hammitt and Rutlin 1995, Ellicott Rock
Wilderness, SC/NC/GA, Visitors

Encounters at trailhead
  -Ideal
  -Maximum
Encounters on trail
  -Ideal
  -Maximum
Encounters at destination site
  Ideal
  -Maximum
Encounters at all three sites combined
  -Ideal
  -Maximum

3.8
8.7

3.2
6.6

1.0
2.5

2.7
5.9

(con.)
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Table 3—Con.

Normative standard
Study/area/respondents Indicator of quality Mean Median

Shelby and Whittaker 1995,
Dolores River, CO, Boaters

Maximum stream flow
  -Large rafts
  -Small rafts
  -Canoes
  -Kayaks

≈ 900 cfs
≈ 750 cfs
≈ 300 cfs
≈ 900 cfs

Shindler and Shelby 1995,
Rogue River, OR, Boaters

Encounters with float parties
  -1977
  -1991
Encounters with jetboats
  -1977
  -1991
Hours in sight of other parties
  -1977
  -1991
Acceptable number of stops out of five to meet another group
  -1977
  -1991
Acceptable number of nights out of five to camp within sight 
  or sound of another party
  -1977
  -1991

5.7
7.4

1.5
1.5

1.3
1.4

1.88
1.88

1.4
1.2

Watson 1995, Boundary Waters 
Canoe Area, MN, Canoers

Encounters with paddling groups
Number of nearby campers

5.8-8.5d

2.5-5.7
Hall and Shelby 1996, Eagle Cap
Wilderness, OR, Visitors

Encounters with other groups 5.6                                 4.0

Hall and others 1996, Clackamas
River, OR, Floaters

Encounters with other boaters
Percent of time in sight of other boaters
Number of minutes waiting at launch

7.5/10.4e                        6/8
49.4/46.4                    50/50
16.1/18.1                    15/15

Lewis and others 1996b,
Boundary Waters Canoe Area, MN,
Canoeists

Encounter with canoe parties on periphery lakes and rivers
Encounters with canoe parties on interior lakes and rivers
Encounters with canoe parties on all lakes and rivers

5.1                                  3.1
3.8                                  2.5
4.2                                  2.6

Manning and others 1995a, b,
Manning and Lime 1996,
Manning and others 1996b, c,
Arches National park, UT, Visitors

PAOT at Delicate Arch
PAOT at North Window

28
20

Vaske and others 1995, 1996, Columbia
Ice Field, Jasper National Park,
Canada, Snowcoach riders and hikers

PAOT at attraction site for snowcoach riders
  -Canadian
  -Anglo-American
  -Japanese
  -German
  -British
PAOT at attraction site for hikers
  -Canadian
  -Anglo-American
  -German
  -British

96.2
100.5
114.6
104.4
84.5

47.3
55.6
42.1
41.3

Manning and others 1997,
Acadia National Park, ME,
Carriage road users

Persons per viewscape f

Visual approach
Long form
  -Hikers only
  -Bikers only
  -Even distribution of hikers and bikers
Short form
  -Acceptability
  -Tolerance
  -Acceptability for “others”
  -Management actions
Numerical approach
  -Hikers only
  -Bikers only
  -Even distribution of hikers and bikers

17
12
14

11
25
15
18

16
13
18 (con.)
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Table 3—Con.

Normative standard
Study/area/respondents Indicator of quality Mean Median

Tarrant and others 1997,
Nantehala River, NC, Floaters

Maximum encounters tolerable
Rafters
With rafts
  -On the river
  -At put-in
  -At rapids
With kayaks/canoes
  -On the river
  -At put-in
  -At rapids
Kayakers/Canoers
With rafts
  -On the river
  -At put-in
  -At rapids
With kayaks/canoes
  -On the river
  -At put-in
  -At rapids

28.4
12.3
9.3

18.4
9.2
6.8

37.4
14.1
10.3

39.9
15.5
12.1

Kim and Shelby 1998,
2 national park campgrounds in
Korea, Campers

Quiet time in evening
  Baemasagol Campground
  Second Campground
Incidences of inconsiderate behavior
  Baemasagol Campground
  Second Campground
Number of campers
  Baemasagol Campground
  Second Campground
Number of tents
  Baemasagol Campground
  Second Campground
Distance between tents (meters)
  Baemasagol Campground
  Second Campground
Number of sightings of litter
  Baemasagol Campground
  Second Campground
Waiting time for restroom (minutes)
  Baemasagol Campground
  Second Campground
Waiting time for water supply (minutes)
  Baemasagol Campground
  Second Campground

10-11                              10:00
11-12                              12:00

0.69                                       0
1.76                                       2

71.6                                     60
158.1                                 150

28.9                                    23
55.1                                    50

2.59                                      2
2.15                                      1

1.44                                      0
2.15                                   1.5

2.54                                 1.75
2.95                                      2

3.14                                   2.5
3.67                                      3

Theoretical and Methodological Issues
The literature on normative standards in wilderness and

outdoor recreation has given rise to a number of theoretical
and methodological issues. First, attention has focused on
the theoretical foundation of norms and their application to
outdoor recreation (Heywood 1993a,b, 1996a,b; McDonald
1996; Noe 1992; Roggenbuck and others 1991; Shelby and
Vaske 1991; Shelby and others 1996). As noted in the
beginning of this section, the concept of norms originated in
the fields of sociology and social psychology. In this context,

norms traditionally address behaviors that are based on a
sense of obligation and have social sanctions associated with
them to help ensure broad compliance (Biddle 1986; Blake
and Davis 1964; Cancian 1975; Homans 1950; Rossi and
Berk 1985). However, as applied in the field of outdoor
recreation, norms have been defined more broadly as “stan-
dards that individuals use for evaluating behavior, activi-
ties, environments, or management proposals as good or
bad, better or worse” (Shelby and others 1996). In this
context, recreation-related norms address conditions that
are the result of behavior and measure the degree to which

aFor wilderness, semi-wilderness, and undeveloped recreation.
bRange over three river segments.
cRange over four wilderness areas.
dRange over visitors using four entry points.
eRange over two question formats.
fNumber of visitors per 100-meter trail segment.
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selected conditions “ought” to exist. While this may repre-
sent an expansion or extension of the traditional concept of
norms, the studies in this section suggest that normative
theory and methods can be useful in formulating indicators
and standards of quality in wilderness and outdoor recre-
ation. To avoid confusion and uncertainty in terminology, it
may be wise to refer to the types of data described in this
section as “personal evaluative standards” and “social evalu-
ative standards,” rather than personal and social norms.
However, the term norms has become widely used in the
wilderness and outdoor recreation literature.

Second, several studies have focused attention on the
issue of norm salience. Early in this section, salience was
defined as the importance of potential indicators of quality
in determining the quality of the recreation experience. The
issue of salience may help explain why some respondents do
not report personal norms (Shelby and others 1996). When
relatively large percentages of respondents do not report
norms, it may be that the indicator of quality or impact
under study is not important in determining the quality of
the recreation experience. Several studies suggest the role of
salience in recreation-related norms. As noted earlier, rela-
tively low numbers of floaters on the New River reported
norms for encounter-related indicators of quality when com-
pared to other river recreation studies (Roggenbuck and
others 1991). However, the New River is a relatively high-
use area and encounter-related indicators of quality may be
less important or salient in this context. This reasoning is
supported by other studies, described earlier, which found
that higher percentages of respondents reported norms for
wilderness or backcountry areas than for frontcountry ar-
eas. Many of the indicators of quality addressed in these
studies are encounter-related and may simply be less impor-
tant or salient in frontcountry than in wilderness.

A closely related issue concerns how indicators of quality
or impacts are perceived and manifested by recreation
visitors. Measurement of recreation-related norms should
focus as directly as possible on impacts that are relevant to
visitors. In this way, visitors are more likely to be able to
report norms, norms are likely to be more highly crystal-
lized, and management will be focused more directly on
issues of concern to visitors. Data from several studies
support the importance of this issue. For example, in the
New River study, a higher percentage of respondents re-
ported a norm for waiting time to run rapids (while other
boats took their turn) than for number of other boats seen

(Roggenbuck and others 1991). Similarly, visitors to the
Clackamas River in Oregon, another relatively high-use
area, reported norms more often for percentage of time in
sight of other boats than for number of other boats seen (Hall
and others 1996). In relatively high-use areas, use levels
may be perceived or manifested differently than in relatively
low-use areas. Moreover, it may simply not be feasible to
estimate or evaluate large numbers of encounters with other
groups in high-use areas. Several studies have explored
alternative expressions of use-related indicators of quality,
including physical proximity of fishers along streams
(Martinson and Shelby 1992), the number of people at one
time (PAOT) at destination or attraction sites (Manning and
others 1995a,b,c; Manning and Lime 1996, Manning and
others 1996b,c; Manning and others 1997; Vaske and others
1996), persons per viewscape along trails (Manning and
others 1997) and waiting times for essential services (Kim
and Shelby 1998).

Third, visual approaches to measuring standards of qual-
ity have been explored in a number of studies (Heywood
1993a; Hof and others 1994; Manning and others 1995a,b,c;
Manning and Lime 1996; Manning and others 1996b,c;
Manning 1997, Manning and others 1998; Martin and oth-
ers 1989; Shelby and Harris 1985; Shelby and others 1992a).
These have included artistic renderings and photographs.
For example, a series of 16 computer-enhanced photographs
showing a range of visitors at an attraction site was used in
a study of crowding-related norms at Arches National Park,
Utah (Manning and others 1996c). Respondents rated the
acceptability of each photograph and a norm for the maxi-
mum PAOT was determined. In certain situations, visual
approaches may portray alternative levels of impact more
realistically than written descriptions. The study at Arches
also included a more traditional written measure of norms
for the maximum acceptable PAOT. This norm was substan-
tially lower than the one derived from the visual approach.
It may be that the written approach to norm measurement
draws conscious attention to each person or group encoun-
tered, whereas in the visual approach, some persons or
groups who are perceived as similar to the respondent in
terms of activity, behavior and appearance are processed
less consciously and do not contribute as heavily to perceived
crowding. The potential importance of perceptions of “alike-
ness” in crowding has been emphasized in the recreation
literature (Adelman and others 1982; Cheek and Burch
1976; Lee 1972). In this respect, visual approaches may
result in more realistic or “valid” measures of crowding-
related norms in certain situations than written or narrative
approaches.

Fourth, studies of recreation norms have used a variety of
evaluative dimensions. When respondents are asked to
evaluate impacts of a range of conditions for potential
indicators of quality, the response scale may include termi-
nology specifying “preference,” “favorableness,” “pleasant-
ness,” “acceptability,” “tolerance” or some other concept.
These alternative evaluative dimensions may have substan-
tially different meanings to respondents and may result in
dramatically different norms. Study findings support this
assumption. Several studies have included measures of both
preferred (or “ideal”) conditions and acceptable (or “maxi-
mum” or “tolerable”) conditions (Hammitt and Rutlin 1995;
Watson 1995; Young and others 1991). In all cases, preferred

0%

20%

40%

60%

80%

Impact

P
er

ce
nt

 o
f S

am
pl

e Human Waste

Time in sight of others
Fire Rings

Figure 4—Three types of social norms (from Whittaker and Shelby
1988).



28 USDA Forest Service Proceedings RMRS-P-15-VOL-4. 2000

conditions for encounter-related variables are substantially
lower—less than half—than acceptable conditions. The lit-
erature on norm theory has suggested that norm measure-
ment questions adopt more explicitly normative concepts
and terminology (Heywood 1996a). This might include the
condition that managers “should” maintain and respon-
dents’ beliefs about what “other visitors” feel is acceptable.
An initial test of these concepts found that they yielded
significantly higher encounter-related norms than accept-
ability to respondents (Manning and others 1997, 1999).
None of these evaluative dimensions may be more “valid”
than any others, but researchers and managers should be
conscious of this issue and exercise appropriate care and
caution in interpreting and applying study findings. For
example, standards of quality based on preference-related
norms may result in very high-quality recreation experi-
ences, but may restrict access to a relatively low number of
visitors. In contrast, standards of quality based on accept-
ability or tolerance may result in recreation experiences of
only marginal quality, but allow access to a larger number of
visitors. Studies that employ multiple evaluative dimen-
sions may result in findings that enrich the information base
on which standards of quality might be formulated.

Fifth, studies of recreation norms have also used alterna-
tive question-and-response formats. Early in this section, it
was noted that norms are sometimes measured using a
repetitive-item (or “long”) format, in which respondents are
asked to evaluate a range of alternative conditions. An open-
ended (or “short”) version of this question format has also
been employed, in which respondents are asked to specify
the maximum acceptable level of impact. Only one study has
used both question formats, and this found that the short-
question format yielded a lower encounter-related norm
(Manning and others 1997, 1999). Several studies have
explored the range of response options that might be in-
cluded in norm measurement questions (Hall and Shelby
1996; Hall and others 1996; Roggenbuck and others 1991).
In particular, these studies addressed the issue of whether
respondents should be presented with an option which
indicates that the indicator of quality is important to them,
but that they cannot specify a maximum number that is
acceptable. The principal argument in favor of this option
suggests that respondents should not be “forced” into report-
ing a norm in which they have little confidence. The princi-
pal argument against this option is that it may simply
present some respondents with a convenient way to avoid a
potentially difficult question. The only empirical tests di-
rected at this issue found that respondents who chose this
option were more like respondents who reported a norm
(with respect to reactions to impacts and attitudes toward
management) than those who reported that the indicator of
quality was not important to them (Hall and Shelby 1996).
Moreover, use of this response option did not affect the value
of the norm derived, although it did affect the variance or
crystallization of the norm (Hall and others 1996). Thus, use
of this response option may not be an important consideration.

Sixth, crystallization of norms is an important research
and management issue. As noted earlier in this section,
crystallization refers to the level of agreement or consensus
about recreation norms. The more agreement about norms,
the more confidence managers might have in using such
data to formulate standards of quality. Most norm-related

studies have reported some measure of crystallization. Stan-
dard deviations of mean and median values of norms are
used most frequently, but coefficients of variation and semi-
interquartile ranges have also been recommended to allow
comparisons across variables and reduce the effects of ex-
treme values (Hall and Shelby 1996; Roggenbuck and others
1991). However, there are no statistical guidelines or rules
of thumb to indicate what constitutes high or low levels of
agreement or consensus, and there is disagreement in the
literature concerning how recreation-related norms should
be interpreted. Ultimately, some degree of judgment must
be rendered by managers. If there appears to be moderate to
high levels of agreement over norms, managers can incorpo-
rate study findings into their decisions with relative confi-
dence. If there does not appear to be much agreement over
norms, managers might focus on resolving conflicts among
visitors, consider zoning areas for alternative recreation ex-
periences or formulate norms based on other considerations.

Seventh, as research on norms has matured, attention has
focused on the issue of norm congruence, sometimes called
“norm-impact compatibility” (Shelby and Vaske 1991). This
issue concerns the extent to which respondents evaluate
relevant aspects of the recreation experience in keeping with
their normative standards. If recreation norms are to be
used in formulating standards of quality, research on norm
congruence is important to test the internal consistency or
“validity” of such norms. A number of studies have ad-
dressed this issue across a variety of activities, indicator
variables and areas (Hammitt and Patterson 1991; Hammitt
and Rutlin 1995; Lewis and others 1996b; Manning and
others 1996c,d; Patterson and Hammitt 1990; Ruddell and
Gramann 1994; Vaske and others 1986, 1996; Williams and
others 1991). Nearly all have found support for the concept
of norm congruence; that is, when conditions violate visitor
norms, respondents tend to judge such conditions as less
acceptable or more crowded and adopt behaviors to avoid
them. Only one study has not supported norm congruence
(Patterson and Hammitt 1990). However, this study was
conducted in a relatively high-use area, where encounter
norms may not have been salient or highly crystallized.

Eighth, a variety of statistics are available for measuring,
analyzing and interpreting norms (Shelby and Heberlein
1986; Shelby and others 1996; Vaske and others 1986;
Whittaker and Shelby 1988). Each has advantages and
disadvantages, and these should be considered when select-
ing appropriate statistical approaches. Norms are generally
reported and described in terms of medians and means.
Median values have intuitive appeal because they represent
the level of impact that half of respondents find acceptable.
Mean values are more intuitively straightforward and are
easier to calculate, but they are easily skewed by outlying or
extreme values and may be misleading in the case of mul-
tiple-tolerance norms. Norm curves like those illustrated in
figures 2 and 4, as well as frequency distributions which
show the level of agreement associated with each impact
level, are less parsimonious, but they offer considerably
more information in a graphic and less technical way.
Statistical measures of norm crystallization were discussed
earlier in this section.

Ninth, research methods used to measure norms have
varied widely across the studies reviewed in this section.
This applies especially to question format and wording.



USDA Forest Service Proceedings RMRS-P-15-VOL-4. 2000 29

Experimentation in research approaches is clearly war-
ranted to identify and address emerging issues and to test
the effectiveness of alternative methodological approaches.
However, when possible, replication and standardization of
research approaches are desirable to enable comparisons
across studies and over time. A compendium of frequently
used norm-related questions is contained in Donnelly and
others (1992) and may be useful in moving toward more
consistent research approaches, when advisable.

Tenth, the stability of recreation norms over time has
received little research attention, but may become increas-
ingly important. Do norms change or evolve over time? If so,
should such changes be incorporated into how wilderness
and related areas are managed? The answer to the first
question is a technical issue, while the second is more
philosophical. Few studies have addressed the variability of
norms over time. Those that have have generated mixed or
inconclusive results. For example, a 1977 study of encounter
norms for boaters on the Rogue River in Oregon, was repli-
cated in 1984 (Shelby and others 1988a). No statistically
significant difference was found for the number of accept-
able river encounters. However, camp encounter norms
were found to be significantly higher or more tolerant in the
latter study. A similar study conducted in three wilderness
areas over a longer interval found few clear, consistent
trends in tolerance for inter-group contacts (Cole and others
1995). Two other studies have found substantial stability of
norms over time; however, these studies cover only a two-to-
three-year time period (Kim and Shelby 1998; Manning and
others 1999).

Arguments about whether changes in norms should be
incorporated into management plans are divided. The un-
derlying rationale of indicators and standards of quality is
that they should be set and maintained for some extended
period of time, usually defined as the life of the management
plan for which they are formulated. Thus, during this time
period, standards of quality probably should not be revised
substantially. However, management plans are periodically
reformulated to reflect the changing conditions of society. It
seems reasonable to reassess recreation norms as part of
this process and incorporate these findings within long-term
planning processes.

Finally, two organizational frameworks have been sug-
gested to help guide development of indicators and stan-
dards of quality and subsequent monitoring and manage-
ment action. An “importance-performance” framework has
been suggested as an aid to formulating indicators and
standards of quality (Hollenhorst and others 1992;
Hollenhorst and Stull-Gardner 1992; Hollenhorst and
Gardner 1994; Mengak and others 1986). Visitors are first
asked to rate the importance of potential indicator variables,
and these results are plotted along a vertical axis, as shown
in figure 5. Second, visitors are asked a series of normative
questions regarding standards of quality for each indicator
variable. These data are then related to existing conditions
and plotted on a horizontal axis, as shown in figure 5. The
resulting data provide a graphic representation of the rela-
tionship between importance and performance of indicator
variables, and where management action should be di-
rected. The data in figure 5, for example, are derived from a
survey of visitors to the Cranberry Wilderness in West
Virginia, and suggest that indicator variable “A” (“number of

parties of people I see each day”) is important to visitors, but
that visitors currently see more parties of people per day
than their standard of quality (Hollenhorst and Gardner
1994). These findings suggest that managers should concen-
trate their attention on this indicator of quality.

An outdoor recreation “threats matrix” is another frame-
work that might be applied to indicators and standards of
quality (Cole 1994; Leopold and others 1971; Manning and
Moncrief 1979). A matrix model of outdoor recreation im-
pacts can be created by arraying important attributes of
outdoor recreation to form the rows of a matrix and arraying
potential threats to those attributes as the columns of the
matrix. Each cell within the resulting matrix represents the
various impacts that each threat causes to each attribute.
An example of such a matrix is shown in figure 6. This
example was developed to determine the significance of
threats to wilderness areas within the Northern Region of
the U.S. Forest Service (Cole 1994). This example applies
to wilderness very broadly, but can be developed more
specifically for outdoor recreation. Such a matrix can be
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useful for identifying potential indicators of quality (impor-
tant attributes of outdoor recreation that are impacted by
potential threats) and the extent to which such indicator
variables are threatened and, therefore, need monitoring
and management attention.

Managing Wilderness
Recreation _____________________

The wilderness recreation management frameworks de-
scribed at the beginning of this paper specify that manage-
ment action must be taken to ensure that standards of
quality are maintained. But what management actions are
available to managers? Moreover, how effective are these
alternative management practices? This section of the paper
outlines a series of alternative management practices and
reviews a growing number of studies designed to evaluate
their effectiveness. Based on this review, a number of guide-
lines and related insights are developed on managing out-
door recreation in wilderness and related areas to protect
the quality of the recreation experience.

Alternative Management Practices
Many writers have suggested a variety of management

practices that might be applied to wilderness and related
outdoor recreation. It is useful to organize these practices
into classification systems to illustrate the broad spectrum
of alternatives available to wilderness managers.

One classification system defines alternatives on the basis
of management strategies (Manning 1979). Management

strategies are basic conceptual approaches to management
that relate to achievement of desirable objectives. Four basic
strategies can be identified for managing outdoor recre-
ation, as illustrated in figure 7. Two strategies deal with
supply and demand: The supply of recreation opportunities
may be increased to accommodate more use, or the demand
for recreation may be limited through restrictions or other
approaches. The other two basic strategies treat supply and
demand as fixed and focus on modifying either the character
of recreation, to reduce its adverse impacts, or the resource
base, to increase its durability.

There are a number of sub-strategies within each of these
basic management strategies. The supply of outdoor recre-
ation areas, for example, can be increased in terms of both
space and time. With respect to space, new areas may be
added, or existing areas might be used more effectively
through additional access or facilities. With respect to time,
some recreation use might be shifted to off-peak periods.

Within the strategy of limiting demand, restrictions might
be placed on the total number of visitors that are allowed or
their length of stay. Alternatively, certain types of use that
have demonstrably high social and/or environmental im-
pacts might be restricted.

The third basic management strategy suggests reducing
the social or environmental impacts of existing use. This
might be accomplished by modifying the type or character of
use or by dispersing or concentrating use according to user
compatibility or resource capability.

A final basic management strategy involves increasing
the durability of the resource. This might be accomplished
by hardening the resource itself (through intensive mainte-
nance, for example) or developing facilities to accommodate
use more directly.

Figure 7—Strategies for managing outdoor recreation (from Manning 1979).
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A second system of classifying management alternatives
focuses on tactics or actual management practices. Manage-
ment practices are direct actions or tools applied by manag-
ers to accomplish the management strategies described
above. Restrictions on length of stay, differential fees and
use permits, for example, are management practices de-
signed to accomplish the strategy of limiting recreation
demand. Management practices are often classified accord-
ing to the directness with which they act on visitor behavior
(Chavez 1996; Gilbert and others 1972; Lime 1977c, G.
Peterson and Lime 1979). As the term suggests, direct
management practices act directly on visitor behavior, leav-
ing little or no freedom of choice. Indirect management
practices attempt to influence the decision factors on which
visitors base their behavior. A conceptual diagram illustrat-
ing direct and indirect recreation management practices is
shown in figure 8. As an example, a direct management
practice aimed at reducing campfires in a wilderness envi-
ronment would include both a regulation barring campfires
and enforcement of this regulation. An indirect manage-
ment practice would be an education program designed to
inform visitors of the undesirable ecological and aesthetic
impacts of campfires and to encourage them to carry and use
portable stoves instead. A series of direct and indirect
management practices is shown in table 4.

The relative advantages and disadvantages of direct and
indirect recreation management practices have received
substantial attention in the recreation literature. Gener-
ally, indirect management practices are favored when and
where they are believed to be effective (G. Peterson and Lime
1979, McCool and Christensen 1996). This is particularly
true for wilderness and related types of outdoor recreation

opportunities (Clark and Stankey 1979, Hendee and others
1990). Indirect management practices are favored for sev-
eral reasons (McCool and Christensen 1996). First, legisla-
tion and management agency policies applied to wilderness
and related areas often emphasize provision of recreation
opportunities that are “unconfined.” Thus, direct regulation
of visitor behavior may be inconsistent with such manage-
ment objectives. Second, recreation is a form of leisure
activity connoting freedom of choice in thought and actions.
Regulations designed to control visitor behavior can be seen
as antithetical to the very nature of recreation. Especially in
the context of wilderness and related areas, recreation and
visitor regulation have been described as “inherently contra-
dictory” (Lucas 1982). Third, many studies indicate that,

Management
action

Decision factor

Behavior    

Indirect management action

Direct management action

Figure 8—Diagram of direct versus indirect management tactics
(adapted from G. Peterson and Lime 1979).

Table 4—Direct and indirect management practices (adapted from Lime 1977c and 1979).

Type Example

Direct
(Emphasis on regulation of behavior; Impose fines
individual choice restricted; high Increase surveillance of area
degree of control.) Zone incompatible uses spatially (hiker only zones, prohibit motor use, etc.)

Zone uses over time
Limit camping in some campsites to one night, or some other limit
Rotate use (open or close roads, access points, trails, campsites, etc.)
Require reservations
Assign campsites and/or travel routes to each camper group in backcountry
Limit usage via access point
Limit size of groups, number of horses, vehicles, etc.
Limit camping to designated campsites only
Limit length of stay in area (maximum/minimum)
Restrict building of campfires
Restrict fishing or hunting

Indirect
(Emphasis on influencing or Improve (or not access roads, trails
modifying behavior; individual retains Improve (or not) campsites and other concentrated use areas
freedom to choose; control less Improve (or not) fish and wildlife populations (stock, allow to die out, etc.)
complete, ore variation in use Advertise specific attributes of the area
possible.) Identify the range of recreation opportunities in surrounding area

Educate users to basic concepts of ecology
Advertise underused areas ad general patterns of use
Charge consistent entrance fee
Charge differential fees by trail, zone, season, etc.
Require proof of ecological knowledge and recreational activity skills
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given the choice, visitors prefer indirect over direct manage-
ment practices (Lucas 1983). Finally, indirect management
practices may be more efficient because they do not entail
the costs associated with enforcement of rules and regulations.

Emphasis on indirect management practices, however,
has not been uniformly endorsed (Cole 1993; McAvoy and
Dustin 1983; Shindler and Shelby 1993). It has been argued
that indirect practices may be ineffective. There will always
be some visitors, for example, who will ignore management
efforts to influence the decision factors that lead to behavior.
The action of a few may, therefore, hamper attainment of
management objectives. It has been argued, in fact, that a
direct, regulatory approach to management can ultimately
lead to more freedom rather than less (Dustin and McAvoy
1984). When all visitors are required to conform to mutually
agreed-on behavior, management objectives are more likely
to be attained and a diversity of recreation opportunities
preserved. There is empirical evidence to suggest that,
under certain circumstances, direct management practices
can enhance the quality of the recreation experience (Frost
and McCool 1988; Swearingen and Johnson 1995). More-
over, research suggests that visitors are surprisingly sup-
portive of direct management practices when they are needed
to control the impacts of recreation use (D. Anderson and
Manfredo 1986, Shindler and Shelby 1993).

An analysis of management problems caused by visitors
suggests that both direct and indirect management prac-
tices can be applicable depending upon the context (Alder
1996; Gramann and Vander Stoep 1987). There are several
basic reasons why visitors may not conform to desired
standards of behavior. These range from lack of knowledge
about appropriate behavior to willful rule violations. Indi-
rect management practices, such as information and educa-
tion programs, seem most appropriate in the case of the
former, while direct management practices, such as enforce-
ment of rules and regulations, may be needed in the case of
the latter.

It has been suggested that there is actually a continuum
of management practices that range from indirect to direct
(Hendricks and others 1993, McCool and Christensen 1996).
As an example, an educational program on the ecological
and aesthetic impacts of campfires would be found toward
the indirect end of a continuum of management practices. A
regulation requiring campers to use portable stoves instead
of campfires would be a more direct management practice.
Aggressive enforcement of this regulation with uniformed
rangers would clearly be a very direct management practice.
This suggests that management practices might also be
viewed as ranging along two dimensions, as illustrated in
figure 9. Not only can management practices be direct or
indirect, they can also be implemented in an obtrusive or
unobtrusive manner. It has also been suggested that direct
and indirect management practices are not mutually exclu-
sive and that, in fact, they can often complement each other
(Alder 1996, Cole and others 1997a). For example, a regula-
tion banning campfires (a direct management practice)
should be implemented in conjunction with an educational
program explaining the need for such a regulation (an
indirect management practice).

Classification of management practices might be based on
many factors or concepts. The approaches described above
simply illustrate the array of alternatives available for

wilderness recreation management. For any given problem,
there are likely several potential solutions. Explicit consid-
eration should be given to this variety of approaches rather
than relying on those that are familiar or administratively
expedient.

Evaluating Management Practices
A growing body of literature has focused on the potential

effectiveness of selected recreation management practices.
This literature can be organized into several broad catego-
ries of management approaches, including (1) visitor infor-
mation and education programs, (2) use rationing and allo-
cation, and (3) other recreation management practices.

Information and Education—Substantial research and
management attention have focused on information and
education programs as a recreation management practice.
This practice is generally seen as an indirect and “light-
handed” management approach. As a recreation manage-
ment practice, information and education programs are
designed to persuade visitors to adopt behaviors that are
compatible with recreation management objectives. Research
suggests that recreation visitors tend to view this approach
very favorably (McCool and Lime 1989; Roggenbuck and
Ham 1986; Roggenbuck 1992, Stankey and Schreyer 1987;
Vander Stoep and Roggenbuck 1996).

A conceptual application of information and education to
recreation management problems is illustrated in table 5.
This table classifies problem behaviors in wilderness and
related outdoor recreation into five basic types and suggests
the potential effectiveness of information and education on
each. At the two ends of the spectrum, problem behaviors can
be seen as either deliberately illegal (for example, theft of
Indian artifacts) or unavoidable (for example, disposal of
human waste). In these instances, information and educa-

Unobtrusive

Obtrusive

DirectIndirect

Figure 9—Two dimensions of recreation management practices
(adapted from McCool and Christensen 1996).
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tion may have little or no effectiveness. However, the other
three types of problem behaviors—careless actions (such as
littering), unskilled actions (such as selecting an improper
campsite) and uninformed actions (such as using dead snags
for firewood)—may be considerably more amenable to infor-
mation and education programs.

A second conceptual approach to the application of infor-
mation and education is based on theories of moral develop-
ment and is illustrated in table 6. This approach builds on
two prominent theories of moral development suggested by
Kohlberg (1976) and Gilligan (1982). Both theories suggest
that people tend to evolve through a series of stages of moral
development, ranging from those that are very self-centered
to those that are highly altruistic and are based on principles
of justice, fairness and self-respect. Individual visitors to
wilderness areas may be found at any of the stages of moral
development shown in table 6. The management implica-
tions of this conceptual approach suggest that information
and education programs should be designed to reach visitors
at each of these stages of moral development. For example,
to reach visitors at lower levels of moral development,

managers might emphasize extrinsic rewards and punish-
ments for selected types of behavior. However, communicat-
ing with visitors at higher levels of moral development might
be more effective by means of emphasizing the rationale for
selected behaviors and a sense of altruism, justice and fairness.

Application of communication theory to outdoor recre-
ation suggests that the potential effectiveness of informa-
tion and education depends on a number of variables asso-
ciated with visitors and the content and delivery of messages
(Basman and others 1996; Bright and others 1993; Bright
and Manfredo 1995; Manfredo 1989; Manfredo and Bright
1991; Manfredo 1992; Roggenbuck and Ham 1986;
Roggenbuck 1992; Stankey and Schreyer; 1987; Vaske and
others 1990). For example, visitor behavior is at least par-
tially driven by attitudes, beliefs and normative standards.
Information and education programs aimed at “connecting”
with or modifying relevant attitudes, beliefs or norms may
successfully guide or change visitor behavior. Moreover, the
substance of messages and the media that deliver them may
also influence the effectiveness of information and education
programs.

Table 5—Application of information and education to recreation management problems (adapted from Hendee
and others 1990, Roggenbuck 1992 and Vander Stoep and Roggenbuck 1996).

Potential effectiveness of
Type of problem Example information and education

Illegal Theft of Indian artifacts. Invasion of wilderness Low
by motorized off-road vehicles

Careless actions Littering. Nuisance activity (e.g., shouting) Moderate
Unskilled actions Selecting improper camping spot. Building High

improper campfire
Uninformed actions Selecting a lightly used campsite in the Very high

wilderness. Using dead snags for firewood.
Camping in sight or sound of another party

Unavoidable actions Human body waste. Loss of ground cover Low
vegetation in the campsite

Table 6—Stages of moral development (from H. Christenson and Dustin 1989).

Kohlberg’s six stages Gilligan’s perspectives
of moral development on moral development

Stage Overriding concern Perspective Overriding Concern

Preconventional morality
1 Fear of punishment 1 Reference and relation to self; survival;

self-oriented; similar to Kohlberg’s 1 and 2
2 Minimizing pain/

Maximizing pleasure
Conventional morality

3 What significant others think 2 Reference and relation to others; pleasing
others is important; somewhat similar to
Kohlberg’s 3 and 4

4 What society thinks
Postconventional morality

5 Justice and fairness 3 Reference and relation to self and others;
integration of 1 and 2 above; caring is the
highest value; departs from Kohlberg at
this point

6 Self-respect
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From a theoretical standpoint, information and education
can be seen to operate through three basic models
(Roggenbuck 1992). The first is applied behavior analysis.
This approach to management focuses directly on visitor
behavior rather than antecedent variables such as atti-
tudes, beliefs and norms. For example, visitors can be
informed of rewards or punishments that depend on visitor
behavior. Applied behavior analysis is the simplest and most
direct theoretical model of information and education. How-
ever, since it does not address underlying behavioral vari-
ables such as attitudes, beliefs and norms, its effectiveness
may be short term and dependent upon continued manage-
ment action.

A second theoretical model of information and education
is the central route to persuasion. In this model, visitors’
relevant beliefs are modified through delivery of substantive
messages. New or modified beliefs then lead to desired
changes in behavior. While this is a less direct and more
complex model, it may result in more lasting behavioral
modification.

A third theoretical model of information and education is
the peripheral route to persuasion. This model emphasizes
nonsubstantive elements of information and education mes-
sages, such as message source and medium. For example,
messages from sources considered authoritative or powerful
by visitors may influence behavior, while other messages
may be ignored. This model may be especially useful in
situations where it is difficult to attract and maintain the
attention of visitors, such as at visitor centers, entrance
stations and bulletin boards, all of which may offer multiple
and competing information and education messages. How-
ever, like applied behavior analysis, the peripheral route to
persuasion may not influence antecedent conditions of be-
havior and, therefore, may not have lasting effects.

A relatively large number of empirical studies have exam-
ined the effectiveness of a variety of information and edu-
cation programs. These studies fall into several categories,
including (1) those designed to influence recreation use
patterns, (2) studies focused on enhancing visitor knowl-
edge, especially knowledge related to minimizing ecological
and social impacts, (3) studies aimed at influencing visitor
attitudes toward management policies, and (4) studies that
address depreciative behavior such as littering and
vandalism.

Recreation Use Patterns—Recreation use patterns are
often characterized by their uneven spatial and temporal
nature (Cole 1996; Cole and others 1997a; Glass and others
1991; Glass and Walton 1995; Hendee and others 1976;
Leonard and others 1978; Lime 1977b; Lucas 1980; Manning
and Cormier 1980; Manning and others 1984; Manning and
Powers 1984; M. Peterson 1981; Plumley and others 1978;
Roggenbuck and Lucas 1987;Stankey and others 1976).
Problems such as crowding may be reduced if use patterns
can be redistributed to some degree. Using computer-based
simulation models, a number of studies have documented
the effectiveness of spatial and temporal use redistribution
in reducing contacts among recreation groups (deBettencourt
and others 1978; Gilbert and others 1972; McCool and others
1977; Manning and Ciali 1979; Manning and Potter
1982,1984; G. Peterson and others 1977; G. Peterson and
deBettencourt 1979; G. Peterson and Lime 1980; Potter and
Manning 1984; Romesburg 1974; Rowell 1986; Schecter and

Lucas 1978; Smith and Krutilla 1974, Smith and Headly
1975, Smith and Krutilla 1976; Underhill and others 1986,
Van Wagtendonk and Coho 1986; Wang and Manning 1999).
It has been shown, for example, that a nearly 20% cut in total
use would be required to achieve the same reduction in
contacts obtainable through use redistributions (Potter and
Manning 1984).

Several studies have explored the potential effectiveness
of information and education programs as a means of redis-
tributing recreation use. An early study examined the use of
roadside signs to redistribute use and found them effective
(P. Brown and Hunt 1969). Similarly, the use of positively
and negatively oriented trail signs were found to redistrib-
ute use at Rocky Mountain National Park in Colorado
(Ormrod and Trahan 1977). Even simple designation of a
site as an “official” park or wilderness area can lead to
increased use (Becker 1981). Another early study explored
the effectiveness of providing visitors with information on
current use patterns as a way to alter future use patterns
(Lime and Lucas 1977). Visitors who had permits for the
most heavily used entry points in the Boundary Waters
Canoe Area were mailed an information packet that in-
cluded a description of use patterns, noting in particular
heavily used areas and times. A survey of a sample of this
group who again visited the study area the following year
found that three-fourths of respondents felt this information
was useful, and about one-third were influenced in their
choice of entry point, route, or time of subsequent visits.

A study in the Shining Rock Wilderness Area of North
Carolina experimented with two types of information pro-
grams designed to disperse camping away from a heavily
used meadow (Roggenbuck and Berrier 1981, 1982). Two
treatment groups were created. A brochure explaining re-
source impacts associated with concentrated camping and
showing the location of other nearby camping areas was
given to one treatment group, while the other was given the
brochure along with personal contact with a wilderness
ranger. Both groups dispersed their camping activity to a
greater degree than a control group, but there was no
statistically significant difference between the two treat-
ment groups.

A similar experiment was conducted on trail use in the
backcountry of Yellowstone National Park (Krumpe and
Brown 1982). Before obtaining a backcountry permit, a
sample group of hikers was given a guidebook that described
the attributes of lesser-used trails. A later survey and
examination of permits found that 37% of this group had
selected one of the lesser-used trails in the trip planning
process compared to 14% of a control group. Results also
indicated that the earlier the information was received, the
more influence it had on behavior. Studies employing user-
friendly microcomputer-based information approaches have
also been found to be effective in influencing recreation use
patterns (Alpert and Herrington 1998; D. Harmon 1992;
Huffman and Williams 1986, 1987; Hultsman 1988).

Hikers in the Pemigewasset Wilderness of New Hamp-
shire were studied to determine the influence of wilderness
rangers as a source of information and education (C. Brown
and others 1992). Only about 20% of visitors reported that
the information received from wilderness rangers influ-
enced their destination within the study area. However,
visitors who were less experienced and who reported that
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they were more likely to return to the study area were more
likely to be influenced by the information provided, suggest-
ing that the information program may be more effective over
time.

Potential problems in using information and education
programs to influence recreation use were illustrated in a
study in the Selway-Bitterroot Wilderness of Montana (Lucas
1981). Brochures describing current recreation use patterns
were distributed to visitors. Follow-up measurements indi-
cated little effect on subsequent use patterns. Evaluation of
this program suggested three limitations on its potential
effectiveness: (1) many visitors did not receive the brochure,
(2) most of those who did receive the brochure received it too
late to affect their decision-making, and (3) some visitors
doubted the accuracy of the information contained in the
brochure.

Visitor Knowledge—A second category of studies has fo-
cused primarily on enhancing visitor knowledge through
information and education programs. Most of these studies
have examined knowledge associated with reducing the
potential ecological and social impacts caused by recreation.
Two early studies focused on distinct types of users—back-
packers in Rocky Mountain National Park (Fazio 1979b) and
motorists in a New York state park (Feldman 1978). The
study of backpackers provided information on low-impact
camping practices through a series of media: a brochure, a
trailhead sign, a slide and sound exhibit, a television pro-
gram and a newspaper feature article. Not enough visitors
were exposed to the latter two media to evaluate their
effectiveness. However, exposure to the slide/sound exhibit,
the slide/sound exhibit plus the brochure, and the slide/
sound exhibit plus the trailhead sign resulted in significant
increases in visitor knowledge. Exposure to the trailhead
sign and brochure were not found to be very effective. The
study of motorists also found that exposure to two types of
information/education media—a brochure and a cassette
tape—both increased the knowledge level of respondents.

More recent studies have also found significant effects of
information and education programs on visitor knowledge
and subsequent behavior. For example, a sample of day
hikers to subalpine meadows in Mount Rainier National
Park in Washington was given a short, personal interpretive
program on reasons for and importance of complying with
guidelines for off-trail hiking (Kernan and Drogin 1995).
Visitors who received this program and those who did not
were later observed as they hiked. Most visitors (64%) who
did not receive the interpretive program did not comply with
off-trail hiking guidelines, while most visitors (58%) who
did receive the interpretive program complied with the
guidelines.

Bulletin boards at trailheads have also been found to be
effective in enhancing visitor knowledge about low-impact
hiking and camping practices (Cole and others 1997b).
Wilderness visitors exposed to low-impact messages at a
trailhead bulletin board were found to be more knowledge-
able about such practices than visitors who were not. How-
ever, increasing the number of messages posted beyond two
did not result in increased knowledge levels.

Workshops and special programs delivered to organiza-
tions can also be effective in enhancing knowledge levels, as
well as intentions to follow recommended low-impact prac-
tices. The effectiveness of these types of information and

education programs have been demonstrated in two studies
aimed at Boy Scouts (Dowell and McCool 1986) and a
volunteer group associated with the Boundary Waters Ca-
noe Area Wilderness (Jones and McAvoy 1988). In both
cases, treatment groups scored higher than control groups
on tests of knowledge and behavioral intentions adminis-
tered immediately after the programs and at a later date.
Research also suggests that commercial guides and outfit-
ters can be trained to deliver information and education
programs to clients that are effective in enhancing visitor
knowledge (Roggenbuck and others 1992; Sieg and others
1988) and that trail guide booklets can also be effective
(Echelberger and others 1978).

Not all research has found information and education
programs to be as effective as indicated in the above studies.
A study of the effectiveness of interpretive programs at
Great Smoky Mountains National Park, in North Carolina
and Tennessee found mixed results (Burde and others 1988).
There was no difference in knowledge about general back-
country policies between backcountry visitors exposed to the
Park’s interpretive services and those who were not exposed.
However, the former group did score higher on knowledge of
park-related hazards. A test of visitor compliance rates with
campground regulations in Acadia National Park in Maine
found no difference between time periods when a special
brochure was and was not used (Dwyer and others 1989).
Finally, a test of the effect a special brochure on appropriate
behavior relating to bears found only limited change in
actual or intended behavior of visitors (Manfredo and Bright
1991). Visitors requesting information on wilderness per-
mits for the Boundary Waters Canoe Area Wilderness were
mailed the special brochures. In a follow-up survey, only
18% of respondents reported that they had received any new
information from the brochure, and only 7.5% reported that
they had altered their actual or intended behavior.

Visitor Attitudes—A third category of studies on the po-
tential effectiveness of information and education programs
has examined their influence on visitor attitudes toward a
variety of management agency policies (Bright and others
1993; Cable and others 1987; Manfredo and others 1992;
Nielson and Buchanan 1986; Olson and others 1984;
Ramthun 1996; Robertson 1982). These studies have found
that information and education programs can be effective in
modifying visitor attitudes to become more supportive of
recreation and related land management policies. For ex-
ample, visitors to Yellowstone National Park were exposed
to interpretive messages designed to influence their beliefs
about fire ecology and the effects of controlled-burn policies
(Bright and others 1993). These messages were found to
influence both beliefs about fire ecology and attitudes based
on those beliefs.

Depreciative Behavior—A fourth category of studies on
the potential effectiveness of information and education as
a management practice has focused on depreciative behav-
ior, especially littering. A number of studies have found that
a variety of information and education messages and related
programs can effectively reduce littering behavior and even
clean up littered areas (Burgess and others 1971; H.
Christensen 1981; H. Christensen and Clark 1983; H.
Christensen 1986; H. Christensen and others 1992; Clark
and others 1971; Clark and others 1972a,b; Horsley 1988;
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Marler 1971; Muth and Clark 1978; Oliver and others 1985;
Powers and others 1973; Roggenbuck and Passineau 1986;
Taylor and Winter 1995; Vander Stoep and Gramman 1987;
Wagstaff and Wilson 1988). For example, samples of visitors
to a developed campground were given three different treat-
ments: a brochure describing the costs and impacts of litter-
ing and vandalism, the brochure plus a personal contact
with a park ranger, and these two treatments plus a request
for assistance in reporting depreciative behaviors to park
rangers (Oliver and others, 1985). The brochure plus the
personal contact was the most effective treatment; it re-
duced the number of groups who littered their campsite from
67% to 41% and reduced the number of groups who damaged
trees at their campsite from 20% to 4%. Types of messages
and related purposes found to be effective in a number of
studies include incentives to visitors to assist with clean-up
efforts and the use of rangers and trip leaders as role models
for cleaning up litter.

Other Studies—Several other types of studies, while not
directly evaluating the effectiveness of information and
education, also suggest the potential of information and
education as a recreation management practice. First, stud-
ies of visitor knowledge indicate that marked improvements
are possible which could lead to improved visitor behavior.
For example, campers on the Allegheny National Forest in
Pennsylvania were tested for their knowledge of rules and
regulations that applied to the area (Ross and Moeller 1974).
Only 48% of respondents answered six or more of the ten
questions correctly. A similar study of visitors to the Selway-
Bitterroot Wilderness Area tested knowledge about wilder-
ness use and management (Fazio 1979a). Only about half of
the 20 questions were answered correctly by the average
respondent. However, there were significant differences
among types of respondents, type of knowledge and the
accuracy of various sources of information, providing indica-
tions of where and how information and education programs
might be channeled most effectively.

Second, several studies indicate that current information
and education programs could be substantially improved
(Cockrell and McLaughlin 1982; Fazio 1979b; Fazio and
Ratcliffe 1989). Evaluation of literature mailed in response
to visitor requests has found several areas of needed im-
provements, including more timely response, more direct
focus on management problems and issues, greater person-
alization, more visual appeal and reduction of superfluous
materials.

Third, a survey of wilderness managers has identified the
extent to which 25 visitor education techniques are used
(Doucette and Cole 1993). Study findings are shown in
table 7. Only six of these education techniques—brochures,
personnel at agency offices, maps, signs, personnel in the
backcountry and displays at trailheads—are used in a ma-
jority of wilderness areas. Managers were also asked to rate
the perceived effectiveness of education techniques. It is
clear from table 7 that personnel-based techniques are
generally considered more effective than media-based
techniques.

Related studies have examined the sources of information
used by outdoor recreation visitors for trip planning (Uysal
and others 1990, Schuett 1993). Many respondents report
using information sources that are not directly produced by

management agencies, such as outdoor clubs, professional
outfitters, outdoor stores, guidebooks, newspaper and maga-
zine articles and travel agents. This suggests that manage-
ment agency linkages with selected private and commercial
organizations may be an especially effective approach to
information and education.

Studies on information and education as a recreation
management practice are relatively numerous, but highly
diverse, employing a variety of message types and media and
addressing a variety of issues and target audiences. Gener-
ally, these studies suggest that information and education
can be an effective recreation management practice. More-
over, a number of guidelines for using information and
education can be developed from this literature (Roggenbuck
and Ham 1986, P. Brown and others 1987, Manfredo 1989,
1992, Roggenbuck 1992, Doucette and Cole 1993, Bright
1994, Basman and others 1996, Vander Stoep and
Roggenbuck 1996). These guidelines include:

1. Use of multiple media to deliver messages is often more
effective than use of a single medium.

2. Information and education programs are generally
more effective with visitors who are less experienced
and less knowledgeable. Young visitors may be an
especially attractive target audience.

3. Brochures, personal messages and audiovisual pro-
grams may be more effective than signs.

4. Messages may be more effective when delivered early
in the recreation experience, such as during trip plan-
ning.

5. Messages from sources judged highly credible may be
most effective.

6. Computer-based information systems can be an effec-
tive means of delivering information and education.

7. Knowledgeable volunteers, outfitters and commercial
guides can be effective and efficient in communicating
information and education to visitors.

8. Information on the impacts, costs and consequences of
problem behaviors can be an effective information and
education strategy.

9. Role modeling by park and wilderness rangers and
volunteers can be an effective information and educa-
tion strategy.

10. Personal contact with visitors by rangers or other
employees, both before and during the recreation expe-
rience, effectively communicate information and edu-
cation.

11. Messages should be targeted at specific audiences to
the extent possible. Target audiences that might be
especially effective include those who request informa-
tion in advance and those who are least knowledgeable.

Use Rationing and Allocation—Substantial attention
has been focused on the management practice of limiting the
amount and/or type of use that parks, wilderness and re-
lated areas receive. Use rationing is controversial and is
generally considered to be a management practice of “last
resort” because it runs counter to the basic objective of
providing public access to wilderness and related areas (Behan
1974; Behan 1976; Dustin and McAvoy 1980; Hendee and
Lucas 1973; Hendee and Lucas 1974). However, limits on use
may be needed to maintain the quality of the recreation
experience and to protect the integrity of critical resources.
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Use Rationing and Allocation Practices—Five basic man-
agement practices have been identified in the literature to
ration and allocate recreation use (Fractor 1982; McLean
and Johnson 1997; Shelby and others 1989a; Stankey and
Baden 1977). These include 1. reservation systems, 2. lotter-
ies, 3. first-come, first-served or queuing, 4. pricing and 5.
merit. A reservation system requires potential visitors to
reserve a space or permit in advance of their visit. A lottery
also requires potential visitors to request a permit in ad-
vance, but allocates permits on a purely random basis. A
first-come, first-served or queuing system requires potential
visitors to “wait in line” for available permits. A pricing
system requires visitors to pay a fee for a permit, which may
“filter out” those who are unable or unwilling to pay. A merit
system requires potential visitors to “earn” the right to a
permit by virtue of demonstrated knowledge or skill.

Each of these management practices has potential advan-
tages and disadvantages. For example, reservation systems
may tend to favor visitors who are willing and able to plan
ahead, but these systems may be difficult and costly to
administer. Lotteries are often viewed as eminently “fair,”
but can also be difficult and costly to administer. First-come,
first-served systems may favor visitors who have more
leisure time or who live relatively close to a park area, but
they are relatively easy to administer. Pricing is a commonly
used practice in society to allocate scarce resources, but may
discriminate against potential visitors with low incomes.

Merit systems are rarely used, but may lessen the environ-
mental and social impacts of use.

Several principles or guidelines have been suggested for
considering and applying use rationing and allocation prac-
tices (Stankey and Baden 1977). First, emphasis should be
placed on the environmental and social impacts of recreation
use rather than the amount of use per se. Some types of
recreation use may cause more impacts than others. To the
extent that such impacts can be reduced, rationing use of
recreation areas can be avoided or at least postponed. Sec-
ond, as noted above, rationing use should probably be consid-
ered a management practice of last resort. Less direct or
“heavy-handed” management practices would be more de-
sirable where they can be demonstrated to be effective.
Third, good information is needed to implement use ration-
ing and allocation. Managers must be certain that social
and/or environmental problems dictate use rationing and
that visitors are understood well enough to predict the
effects of alternative allocation systems. Fourth, combina-
tions of use rationing systems should be considered. Given
the advantages and disadvantages of each use-allocation
practice, hybrid systems may have special application. For
example, half of all wilderness permits might be allocated on
the basis of a reservation system and half on a first-come,
first-served basis. This would serve the needs of potential
visitors who can and do plan vacations in advance, as well as
those who engage in more spontaneous trip planning. Fifth,

Table 7—Use and perceived effectiveness of 25 education techniques in wilderness
areas (adapted from Doucette and Cole 1993).

Mean perceived
Technique Percentage used effectiveness ratinga

Brochures 74 2.5
Personnel at agency office 70 2.7
Maps 68 2.1
Signs 67 2.3
Personnel in backcountry 65 3.8
Displays at trailheads 55 2.6
Displays at agency offices 48 2.7
Posters 48 2.3
Personnel at school programs 47 2.9
Slide shows 36 2.9
Personnel at campgrounds 35 2.9
Personnel at public meetings 34 2.8
Personnel at trailheads 29 3.3
Personnel at visitor centers 26 3.0
Videos 21 2.6
Agency periodicals 18 2.3
Displays at visitor centers 18 2.5
Guidebooks 13 2.5
Interpreters 11 3.6
Computers 11 1.9
Commercial radio   9 1.9
Commercial periodicals   8 2.4
Movies   7 2.6
Commercial television   4 2.3
Agency radio   1 2.4
Mean of personnel-based techniques 3.1
Mean of media-based techniques 2.4
Mean of all techniques 2.6

aEffectiveness scale: 1 = “not effective”; 5 = “highly effective”
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use rationing should establish a linkage between the prob-
ability of obtaining a permit and the value of the recreation
opportunity to potential visitors. In other words, visitors
who value the opportunity highly should have a chance to
“earn” a permit through pricing, advance planning, waiting
time or merit. Finally, use-rationing practices should be
monitored and evaluated to assess their effectiveness and
fairness. Use rationing for recreation is relatively new in
many locations and is likely to be controversial. Special
efforts should be made to ensure that use-rationing practices
accomplish their objectives.

Fairness—A critical element of use-rationing and alloca-
tion practices is “fairness” (Dustin and Knopf 1989). Wilder-
ness and related recreation areas administered by federal,
state and local agencies are public resources. Use-rationing
and allocation practices must be seen as both efficient and
equitable. But how are equity, fairness and related concepts
defined? Several studies have begun to develop important
insights into this issue. These studies have outlined several
alternative dimensions of equity and measured their sup-
port among the public.

One study identified four dimensions of an overall theory
of “distributive justice” (Shelby and others 1989a). Distribu-
tive justice is defined as an ideal whereby individuals obtain
what they “ought” to have based on criteria of fairness. A
first dimension is “equality” and suggests that all individu-
als have an equal right to a benefit like access to wilderness.
A second dimension is “equity” and suggests that benefits be
distributed to those who “earn” them through some invest-
ment of time, money or effort. A third dimension is “need”
and suggests that benefits be distributed on the basis of
unmet needs or competitive disadvantage. A final dimension
is “efficiency” and suggests that benefits be distributed to
those who place the highest value on them.

Insights into these dimensions of distributive justice were
developed through a survey of river runners on the Snake
River in Hell’s Canyon, Idaho (Shelby and others 1989b).
Visitors were asked to rate the five use allocation practices
described above—reservation; lottery; first-come, first-
served; pricing; and merit—on the basis of four criteria:
perceived chance of obtaining a permit, perceived fairness of
the practice, acceptability of the practice and willingness to
try the practice. Results suggest that visitors use concepts of
both fairness and pragmatism in evaluating use-rationing
practices. However, pragmatism—the perceived ability on
the part of the respondent to obtain a permit—had the
strongest effect on willingness to try each of the allocation
practices. These findings suggest that managers have to
convince potential visitors that proposed use allocation
practices are not only “fair,” but that they will provide them
with a reasonable chance to obtain a permit.

A second series of studies has examined a more extended
taxonomy of equity dimensions that might be applied to
provision of a broad spectrum of park, wilderness and
related services (Wicks and Crompton 1986, Wicks 1987,
Wicks and Crompton 1987, Crompton and Wicks 1988,
Wicks and Crompton 1989, 1990, Crompton and Lue 1992).
Eight potential dimensions of equity are identified as shown
in figure 10. A first dimension is compensatory and allocates
benefits on the basis of economic disadvantage. The second
two dimensions are variations of equality and they allocate

benefits to all individuals equally or ensure that all individu-
als ultimately receive equal total benefits. The fourth and
fifth dimensions are based on demand, and they allocate
benefits to those who make greatest use of them or those who
advocate most effectively for them. The final three dimen-
sions of equity are market-driven and distribute benefits
based on amount of taxes paid, the price charged for services
or the least-cost alternative for providing recreation services.

These dimensions of equity were described to a sample of
California residents, and respondents were asked to indi-
cate the extent to which they agreed or disagreed with each
dimension of equity as a principle for allocating public park
and recreation services to residents (Crompton and Lue
1992). A majority of the sample agreed with only three of the
dimensions. These dimensions were, in decreasing order,
demonstrated use, price paid and equal benefits.

Visitor Attitudes and Preferences—Despite the complex
and controversial nature of use rationing and allocation,
there is considerable support for a variety of such manage-
ment practices among visitors to wilderness and related
areas (Fazio and Gilbert 1974; Glass and More 1992; Lucas
1980; Lucas 1985; McCool and Utter 1981; McCool and Utter
1982; , Schomaker and Leatherberry 1983; Shelby and
others 1982, 1989b; Stankey 1973, 1979; Utter and others
1981; Watson 1993; Watson and Niccolucci 1995). Research
suggests that even most individuals who have been unsuc-
cessful at obtaining a permit continue to support the need for
use rationing (Fazio and Gilbert 1974; McCool and Utter
1982; Stankey 1979). A study of visitors to three wilderness
areas in Oregon found that support for use restrictions was
based on concerns for protecting both resource quality and
the quality of the visitor experience (Watson and Niccolucci
1995). Support by day hikers was influenced most strongly
by concerns with crowding, while support by overnight
visitors was influenced by concern for both crowding and
environmental impacts.

Preferences among alternative use rationing practices
have been found to be highly variable, based on both location
and type of user (Glass and More 1992; Magill 1976; McCool
and Utter 1981; Shelby and others 1982, 1989b). Support for
a particular use-allocation practice appears to be related
primarily to which practices respondents are familiar with
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Figure 10—Dimensions of equity for allocating park and recreation
benefits (adapted from Crompton and Lue 1992).
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and the extent to which they believe they can obtain a
permit. A study of river managers found that first-come,
first-served and reservation systems were judged the two
most administratively feasible allocation practices and were
also the most commonly used practices (Wikle 1991).

In keeping with the generally favorable attitude toward
use limitation described above, most studies have found
visitor compliance rates for mandatory permits to be high,
ranging from 68% to 97% with most areas in the 90% range
(Godin and Leonard 1977a; Lime and Lorence 1974; Parsons
and others 1982; Plager and Womble 1981; Van Wagtendonk
and Benedict 1980). Moreover, permit systems that have
incorporated trailhead quotas have been found to be effec-
tive in redistributing use both spatially and temporally
(Hulbert and Higgins 1977, Van Wagtendonk 1981, Van
Wagtendonk and Coho 1986).

A common precursor to mandatory permit systems in
wilderness and related areas is voluntary self-registration.
Visitors are asked to register themselves at trailheads as a
measure of use for management purposes. Compliance with
this management practice has been found considerably less
uniform than with mandatory permits: Registration rates
have been found to vary from 21% to 89%, with most in the
65% to 80% range (James and Schreuder 1971; James and
Schreuder 1972; Leatherberry and Lime 1981; Lucas and
others 1971; Lucas 1975; Lucas and Kovalicky 1981; Scotter
1981; Wenger 1964; Wenger and Gregerson 1964). Several
types of visitors have especially low registration rates, includ-
ing day users, horseback riders and single-person parties.

Pricing—Among the use-rationing and allocation prac-
tices described above, pricing has received special attention
in the literature. Pricing is the primary means of allocating
scarce resources in a free-market economy. Economic theory
generally suggests that higher prices will result in less
consumption of a given good or service. Thus, pricing may be
an effective approach to limiting use of wilderness and
related areas. However, park, wilderness and recreation
services in the public sector have traditionally been priced at
a nominal level or have been provided free of charge. The
basic philosophy underlying this policy is that access to
parks, wilderness and related areas is important to all
people and no one should be “priced out of the market.”
Interest in instituting or increasing fees at wilderness and
related areas has generated a considerable body of litera-
ture, ranging from philosophical to theoretical to empirical
(F. Anderson and Bonsor 1974; M. Anderson and others
1985; Bamford and others 1988; Becker and others 1985;
Bowker and Leeworthy 1998; N. Christensen and others
1993; Cockrell and Wellman 1985a, b; Daniels 1987; Driver
1984; Dustin 1986; Dustin and others 1987; Emmett and
others 1996; Fedler and Miles 1989; Gibbs 1977; Harris and
Driver 1987; Kerr and Manfredo 1991; Leuschner and others
1987; Lundgren 1996; McCarville 1996; McCarville and
Crompton 1987; McCarville and others 1986; McDonald and
others 1987; Manning and Baker 1981; Manning and others
1984; Manning and Koenemann 1986; Manning and Zwick
1990; Manning and others 1996f; Martin 1986; G. Peterson
1992; Reiling and others 1988, 1992; Reiling and Cheng
1994; Reiling and others 1996; Reiling and Kotchen 1996;
Rosenthal and others 1984, Schreyer and Knopf 1984; Schultz
and others 1988; Scott and Munson 1994; Stevenson 1989;
Walsh 1986).

Studies of pricing have tended to focus on several issues
related to its potential as a wilderness management prac-
tice. First, to what extent does pricing influence use of parks
and wilderness areas? Findings have been mixed. For ex-
ample, a study of day users at six recreation areas adminis-
tered by the Army Corps of Engineers found that 40% of
respondents reported they would no longer use these areas
if a fee was instituted (Reiling and others 1996). However,
other studies have shown little or no effects of pricing on
recreation use levels (Becker and others 1985; Leuschner
and others 1987; Manning and Baker 1981; Rechisky and
Williamson 1992). The literature suggests that the influence
of fees on recreation use depends on several factors, including:

1. The “elasticity of demand” for a park or wilderness
area. Elasticity refers to the slope of the demand curve
that defines the relationship between price and quan-
tity consumed. This issue is illustrated in figure 11. The
demand for some recreation areas is relatively elastic,
meaning that a change in price has a comparatively
large effect on the quantity consumed (or visitation).
The demand for other recreation areas is relatively
inelastic, meaning that a change in price has a com-
paratively small effect on the quantity consumed (or
visitation).

2. The significance of the area. Parks and wilderness
areas of national significance, such as Yellowstone
National Park, generally have a relatively inelastic
demand, suggesting that pricing is not likely to be
effective in limiting use unless price increases are quite
dramatic. Parks and wilderness areas that are less
significant are likely to be characterized by more elas-
tic demand, and pricing may be an effective use-alloca-
tion practice.

3.  The percentage of total cost represented by the fee. In
cases where the fee charged represents a relatively
high percentage of the total cost of visiting a wilderness
area, pricing is likely to be a more effective use-limiting
approach. However, where the fee charged represents
only a small percentage of the total trip cost, pricing is
not likely to be an effective use-limiting approach.

4. The type of fee instituted. Pricing structure can be a
potentially important element in determining the ef-
fectiveness of fees as a management practice. For
example, a daily use fee might be more effective in

Figure 11—Demand curves for day use recreation areas by income
level (from Reiling and others 1996).
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limiting total use than an annual pass that allows
unlimited use opportunities for a flat fee.

A second issue addressed in the literature is the accept-
ability of fees to potential visitors. Again, study findings are
mixed, although they often suggest that there is a substan-
tial willingness to pay for access to park and wilderness
areas. However, research suggests that the acceptability of
fees depends at least partially on several factors, including:

1. Dispensation of resulting revenues. If revenues de-
rived from fee programs are retained by the collecting
agency and reinvested in recreation facilities and ser-
vices, fees are often judged to be more acceptable by
visitors.

2. Initiation of fee or increase in existing fee. Public
acceptance of new fees where none were charged before
tends to be relatively low compared to increases in
existing fees.

3. Local or nonlocal visitors. Local visitors tend to be more
resistant to new fees or increased fees than nonlocal
visitors. As described above, this is probably because
fees represent a larger percentage of the total cost of
visiting a wilderness area for local visitors. Moreover,
local residents are likely to visit a given wilderness
area more often than nonlocal residents.

4. Provision of comparative information. Visitor accep-
tance of fees is likely to be greater when information is
provided on the costs of competing or substitute recre-
ation opportunities and when visitors are made aware
of the costs of providing recreation opportunities.

A third issue concerns the potential for pricing to discrimi-
nate against certain groups in society, particularly those
with low incomes. Once again, research on this issue is
mixed. For example, one study examined the socioeconomic
characteristics of visitors to two similar outdoor recreation
areas in Virginia, one of which charged an entrance fee, and
the other did not (Leuscher and others 1987). No differences
were found in income levels, suggesting that the fee had no
discriminatory effect. However, two studies of willingness to
pay fees at state parks and Army Corps of Engineers day-use
areas found that lower income visitors had a more elastic
demand curve than did high-income users, as illustrated in
figure 11 (Reiling and others 1992, 1994). This suggests that
pricing may discriminate against lower income visitors.

A final issue concerns the use of differential pricing to
influence recreation use patterns. Differential pricing con-
sists of charging higher or lower fees at selected times and
locations. It was noted earlier that outdoor recreation tends
to be characterized by relatively extreme “peaking.” That is,
certain areas or times are used very heavily, while other
times or areas are relatively lightly used. Can pricing be
used to even out such recreation use patterns? Research
suggests the potential of this use of pricing (LaPage and
others 1975; Manning and others 1982; Willis and others
1975). For example, studies of experimental differential
campsite pricing at Vermont state parks documented sig-
nificant shifts in campsite occupancy patterns (Manning
and others 1984, Bamford and others 1988).

Other Wilderness Recreation Management Prac-
tices—As suggested earlier in this section, a number of

other practices are available to manage wilderness recre-
ation. Most tend to be direct management practices. Beyond
information/education programs and limiting use, four broad
categories of management practices addressed in the litera-
ture include 1. rules and regulations, 2. law enforcement, 3.
zoning and 4. site design and management.

Rules and Regulations—Rules and regulations are com-
monly used recreation management practices, although
their use can sometimes be controversial (Lucas 1982, 1983).
Common applications of rules and regulations in outdoor
recreation include group size limitations, assigned camp-
sites and/or travel itineraries, area closures, length of stay
limitations and restrictions on and/or prohibition of camp-
fires. The importance of encouraging visitors to comply with
rules and regulations is emphasized in a recent study of the
national park system, which found that visitors who did not
comply with rules and regulations caused extensive damage
(Johnson and Vande Kamp 1996).

As noted earlier in this section, research indicates that
visitors are often unaware of rules and regulations (Ross and
Moeller 1974). This suggests that managers must effectively
communicate rules and regulations to visitors using the
principles and guidelines described in the section on infor-
mation and education programs. In particular, visitors should
be informed of the reasons why applicable rules and regula-
tions are necessary, sanctions associated with failure to
comply with rules and regulations, and alternative activities
and behaviors that can be substituted for those not allowed.

Only limited research has addressed the effectiveness of
rules and regulations as a recreation management practice.
The literature suggests that most visitors support limita-
tions on group size, but that group types should also be
considered when promulgating such regulations (Heywood
1985; Roggenbuck and Schreyer 1977). Group size limits
should not be set so low that they affect the primary social
groups of visitors who may have strong motivations for social
interaction. However, research indicates that social groups
in wilderness areas tend to be small.

Research also suggests that regulations requiring the use
of assigned campsites in wilderness or backcountry are
generally not supported by visitors (D. Anderson and
Manfredo 1986; Lucas 1985). An extreme version of this
regulation requires backpackers to follow a fixed travel
itinerary. Studies of the effectiveness of this regulation have
found that visitor compliance rates are relatively low (Par-
sons and others 1981, 1982; Stewart 1989, 1991; Van
Wagtendonk and Benedict 1980). For example, 44% to 77%
of backcountry campers were in full compliance with their
permit itinerary across four zones of Grand Canyon Na-
tional Park (Stewart 1989). Noncompliance was primarily
caused by visitors using campsites other than those specified
or staying in the backcountry more or fewer nights than
originally specified.

Research on regulations closing selected areas to public
use suggest they are supported by visitors if the underlying
reason is clear and justified (Frost and McCool 1988). Most
visitors would obey a regulation closing selected backcoun-
try campsites for ecological reasons (Cole and Rang 1983).
Regulations closing areas to camping in selected natural
areas in Norway were also found to be effective, although the
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effects of such regulations can substantially threaten tradi-
tional use and users (Vork 1998). This suggests that regula-
tions should be used cautiously.

Law Enforcement—Little research has been conducted on
law enforcement in outdoor recreation. Most of the literature
in this area discusses the controversial nature of law en-
forcement in this context (Bowman 1971; Campbell and
others 1968; Connors 1976; Hadley 1971; L. Harmon 1979;
Heinrichs 1982; Hope 1971; Manning 1987; Morehead 1979;
Perry 1983; Philley and McCool 1981; Schwartz 1973; Shanks
1976; Wade 1979; Westover and others 1980; Wicker and
Kirmeyer 1976). However, one study focused on the use of
uniformed rangers to deter off-trail hiking at Mount Rainier
National Park (Swearingen and Johnson 1995); the pres-
ence of a uniformed ranger significantly reduced off-trail
hiking. Moreover, visitors tended to react positively to this
management practice when they understood that the ranger
was needed for information dissemination, visitor safety
and resource protection.

Zoning—Zoning is another basic category of recreation
management practices. In its most generic sense, zoning
simply means assigning certain recreation activities to se-
lected areas (or restricting activities from areas, as the case
may be). Zoning can also be applied in a temporal dimension
as well as in a spatial sense. Finally, zoning can be applied
to alternative management prescriptions as a way to create
different types of outdoor recreation opportunities (Greist
1975, Haas and others 1987). For example, “rescue” and “no-
rescue” zones have been proposed for wilderness areas,
though this is controversial (Dustin and others 1986; Harwell
1987; McAvoy and Dustin 1983; McAvoy and others 1985;
McAvoy 1990; D. Peterson 1987).

In its most fundamental form, zoning is widely used to
create and manage a diversity of recreation opportunities.
The basic concept of zoning is at the heart of the Recreation
Opportunity Spectrum described earlier in this paper. Zoning
is also used in outdoor recreation to restrict selected recre-
ation activities from environmentally sensitive areas and to
separate conflicting recreation uses. No primary research has
been conducted on the potential effectiveness of zoning.

Site Design and Management—A final category of wilder-
ness management practices is site design and management.
Recreation areas can be designed and manipulated to
“harden” them against recreation impacts and manage the
use made of them. For example, boardwalks can be built to
concentrate use in developed areas, and facilities can be
constructed along trails to channel use in appropriate areas
(Doucette and Kimball 1990; Hultsman and Hultsman 1989).
Moreover, campsites can be designated and designed in
ways to minimize social and ecological impacts (Echelberger
and others 1983; Godin and Leonard 1976; McEwen and
Tocher 1976). However, most of these management prac-
tices involve resource management activities that are be-
yond the scope of this paper. Moreover, such resource man-
agement practices may not be in keeping with the
environmental protection objectives of wilderness areas.
Hammitt and Cole (1998) and a companion paper in this
proceeding by Leung and Marion provide excellent reviews
of the outdoor recreation literature addressing site and
resource management.

Status and Trends in Wilderness
Management

What recreation management practices are used most
often, and how effective are they? What are the trends in
wilderness recreation management? Several studies con-
ducted over the past two decades offer insights into these
questions (Godin and Leonard 1979, Bury and Fish 1980,
Fish and Bury 1981, Washburne 1981, Washburne and Cole
1983, Marion and others 1993, Manning and others 1996a).
These studies have focused on wilderness and backcountry
areas and have involved periodic surveys of recreation
managers. The most recent study explored current recre-
ation management practices in the national park system
(Marion and others 1993, Manning and others 1996a). Man-
agers of all national park backcountry areas were asked to
indicate which of more than 100 recreation management
practices were currently used and which were judged most
effective. Management practices used in over half of all
areas are shown in table 8, along with all management
practices judged to be “highly effective.”

Comparisons across these studies can provide some in-
sights into trends in recreation management problems and
practices, at least in the context of wilderness and backcoun-
try areas. Although the areas, management agencies and
research methods varied among these studies, their primary
objectives were similar—to assess recreation management
problems and/or practices in resource-based recreation ar-
eas. These studies provide benchmarks at four points in
time—1979, 1981, 1983 and 1993—and suggest several
basic trends in wilderness recreation management prob-
lems and practices.

First, environmental impacts, primarily on trails and
campsites, are the dominant recreation-related problems
perceived by managers throughout these studies. In all four
studies, managers tended to report site deterioration, in-
cluding soil erosion and loss of vegetation, as the most
frequently occurring recreation management problem.

Second, social problems of crowding and conflicting uses
appear to have increased over time. The initial study in 1979
revealed no crowding problems. The study reported that
user conflict was cited as a problem by 29% of wilderness
managers, but this conflict was associated primarily with
nonconforming uses of wilderness, such as grazing and off-
road vehicles. More recent studies report substantial and
increasing levels of crowding and conflict among recreation
users. For example, crowding was reported as a problem “in
many places” in 1983 at 10% of all areas studied, including
2% of National Park Service areas. By 1993, between 10%
and 27% (depending upon location—campsite, trail, attrac-
tion site—within the area) of National Park Service areas
reported crowding “in many or most areas.” Moreover, con-
flict between different types of users was reported as wide-
spread in 2% of areas in 1983, but it was reported as a
problem “in many or most areas” in 1993 by as many as 9%
of areas.

Third, carrying capacity has become a pervasive but
largely unresolved issue. The initial study in 1979 did not
report carrying capacity as a significant issue. However, by
1983, recreation use was judged to exceed carrying capacity
“sometimes” or “usually” in at least some areas by over half
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of all managers. Carrying capacity problems in National
Park Service areas were reported as equally extensive in
1983 and 1993, with 70% of managers reporting that carry-
ing capacity is exceeded either “sometimes” or “usually” in at
least some areas. Despite the apparent seriousness of the
carrying capacity issue, most managers have not yet ad-
dressed it adequately. Nearly half of all areas studied in
1983 reported that they were unable to estimate carrying
capacity for any portions of their areas. Moreover, the
percentage of National Park Service areas unable to esti-
mate carrying capacity rose from 36% in 1983 to 57% in 1993.
Finally, despite the fact that 43% of National Park Service
areas currently are able to estimate carrying capacity in at
least some portions of their areas, considerably less than
half of these areas make such estimates based on scientific
studies.

Fourth, implementation of both direct and indirect recre-
ation management practices have tended to increase over
time. For example, overnight permits for backcountry camp-
ing were required by 41% of areas in 1983, but were required
by 68% of areas in 1993. Party size limits have been imposed
in increasing numbers of areas, up from 43% in 1981 to 62%
in 1993. Length-of-stay limits are also imposed in increasing
numbers of areas, up from 16% in 1981 to 51% in 1993.
Finally, minimum-impact education programs were em-
ployed in 77% of areas in 1993, up from 35% reported in 1981.
Although some of these differences may be the result of
differences among management agencies, the magnitude of
the differences suggests a shift in management practices.

Fifth, day use is an emerging issue that warrants more
management attention. The study in 1983 was one of the
first to report that a very large percentage of all wilderness-
related recreation use was accounted for by day users. The
average percentage of all visitor groups that are day users
ranged from 44% in Bureau of Land Management areas to
83% for Fish and Wildlife Service areas. In National Park
Service areas, the percentage of day users has remained
relatively constant over the past decade: 62% in 1983 and
64% in 1993. The issue of day use is exacerbated by two
factors (Roggenbuck and others 1994). First, managers
attribute many management problems to day users. In fact,
in the judgment of managers, day users are more responsible
than overnight visitors for most types of management prob-
lems. Second, day users often are not targeted for manage-
ment actions. For example, only 8% of National Park Service
areas require a permit for day use.

Finally, management of outdoor recreation is becoming
more complex and more sophisticated. This trend is reflected
in the nature of the four studies examined in this section.
The original study in 1979 was primarily an exploratory
study asking managers to describe their primary problems.
The basic concept of wilderness areas emerged as a primary
issue while managers struggled with the legal and opera-
tional definitions of wilderness and related areas. The sec-
ond study, reported in 1981, focused primarily on recreation
management practices across several land management
agencies. The third study, in 1983, adopted several objec-
tives, including determining recreation use patterns,

Table 8—Most commonly used and effective recreation management practices (adapted  from Manning and others 1996a.)

Most commonly used (% of areas using) Most effective

Educate visitors about “pack-it-in, pack-it-out” policy (91)

Prohibit visitors from cutting standing deadwood for fires (83)

Educate visitors about how to minimize their impacts (77)

Remove litter left by visitors (74)

Instruct visitors not to feed wildlife (74)

Require backcountry overnight visitors to obtain permits (68)

Instruct visitors to bury human wastes (66)

Require groups to limit their length of stay at campsites (64)

Give verbal warnings to visitors who violate regulations (63)

Require groups to limit their size (62)

Prohibit pets from the backcountry (61)

Prohibit use of horses in selected areas (59)

Instruct visitors to bury human wastes away from all water sources (57)

Inform visitors about potential crowding they may encounter in

   selected areas (56)

Discourage use of environmentally sensitive areas (54)

Inform visitors about managers’ concerns with visitor use impacts at

   attraction areas (54)

Instruct visitors to view wildlife from a distance (53)

Perform regular trail maintenance (52)

Require groups to limit their length of stay in the backcountry (51)

Campsite impacts

Designate campsites

Prohibit campfires

Provide campsite facilities

Restore campsites

Limit group sizes

Implement campsite reservation system

Trail impacts
Maintain and rehabilitate trails

Use Impact monitoring system

Use formal trail system and plan

Implement quotas on amount of use

Wildlife impacts
Temporarily close sensitive areas

Regulate food storage and facilities

Provide user education programs

Restrict pets

Provide information workshops for

Commercial outfitters and guides

Water impacts
Provide primitive toilets at high-use sites

Visitor crowding and conflicts
Implement quotas on amount of visitor use

control access to backcountry with visitor

   transportation system
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recreation-related problems and recreation management
practices. The fourth and most recent study incorporated the
preceding objectives and added others, including investigat-
ing the perceived causes of management problems, the
effectiveness of management practices and the degree to
which management actions are based on scientific study.
The progression of these four studies illustrates that aware-
ness and knowledge about recreation-related problems and
management practices are expanding.

Studies on alternative park and wilderness recreation
management practices are beginning to be marshaled into
handbooks and other types of guidelines that can be used by
managers. In addition to suggesting which recreation man-
agement practices might be applied to a series of recreation-
related problems, a handbook on wilderness management
developed by the U.S. Forest Service offers basic information
on understanding and applying each of the 37 recreation
management practices identified (Cole and others 1987). A
similar handbook has been developed for use by managers of
national parks and related areas (D. Anderson and others
1998). Prototypes of computer-based “expert systems” are
also being developed to provide recreation managers with
guidance based on the scientific literature (Flekke and
others 1996).

However, research suggests that recreation management
is influenced by managers and the agencies they represent,
as well as the expertise available to them (Bullis and
Tompkins 1989; Dennis and Magill 1991; Driver and Brown
1984; Holland and Beazley 1971; Kaufman 1960; Kennedy
1985, 1987a,b; Magill 1988; Twight and Lyden 1988, 1989;
Van Meter 1988). For example, a survey of recreation man-
agers on several national forests in California found that
most were educated in the natural resources fields of study
that have traditionally emphasized commodity production
rather than the social sciences (Dennis and Magill 1991).
Moreover, most managers reported that their training in
recreation management had occurred “on the job,” suggest-
ing that traditional professional orientations and manage-
ment practices were being perpetuated. Finally, the admin-
istrative structure of the management agency was found to
provide relatively few opportunities for professional ad-
vancement for managers educated in the social sciences.
These findings suggest that many of the social science-based
issues in wilderness recreation may be difficult to address
under traditional administrative structures.

Finally, wilderness management can be influenced by
personal philosophy as well. A study of wilderness managers
in the Southwest found that the personal wilderness phi-
losophy of managers influenced the types of wilderness
management practices undertaken (Virden and Brooks 1991).
For example, managers who favor a stronger biocentric
orientation to wilderness may be more likely to adopt direct
recreation management practices such as regulating visitor
behavior. A study of wilderness visitors has found similar
relationships between environmental values and philoso-
phy and support for wilderness management practices
(Valliere and Manning 1995, Manning and Valliere 1996).
These findings suggest that managers and others concerned
with recreation management and related matters should be
encouraged to develop thoughtful professional philosophies
through academic and professional education.

Directions for Wilderness
Recreation Research and
Management ___________________

The research reviewed and synthesized in this paper
suggests several directions for future wilderness recreation
research and management. These directions include the
following:

1. Indicators and standards of quality provide a useful
framework for formulating wilderness management
objectives and defining the quality of wilderness recre-
ation experiences. However, additional research is
needed to help identify and define a broad range of
indicators of the quality of wilderness recreation expe-
riences. Most research to date has focused on crowding-
related standards of quality, and this is in keeping with
the emphasis on solitude defined by the Wilderness
Act. However, research suggests that the quality of
wilderness recreation experiences is multidimensional,
and a broader array of potential indicators of quality
should be defined.

2. Research on standards of quality has relied primarily
on normative theory and techniques. Findings from
such studies have provided a stronger empirical basis
for defining the quality of wilderness recreation expe-
riences and setting appropriate standards of quality.
However, this research should be supplemented with
other theoretical and empirical approaches. In particu-
lar, research is needed to address the inherent trade-
offs between standards of quality and pubic desire for
unimpeded access to wilderness areas.

3. Research and management attention is needed on
monitoring indicators of quality. Monitoring of indica-
tor variables is an inherent and important part of
contemporary park and wilderness recreation manage-
ment frameworks. Monitoring determines when and
where management action is needed to maintain stan-
dards of quality. However, monitoring can be time-
consuming and costly, and it can challenge the person-
nel and financial resources of wilderness management
agencies. There is little guidance to be found in the
wilderness management literature on cost-efficient
and effective monitoring approaches and techniques.

4. More research should be conducted on the potential
effectiveness of wilderness management practices. As
described in this paper, a wide range of management
practices is available to maintain standards of quality.
However, most research has focused on the effective-
ness of only two basic management approaches: infor-
mation/education programs and use rationing/alloca-
tion. While these are important management
approaches and deserve continued research attention,
other management practices warrant additional atten-
tion, including rules and regulations, law enforcement,
zoning and site design and management.

5. The literature reviewed in this paper suggests that
wilderness recreation research and management are
conducted largely in isolation from one another. It may
be productive to link these activities more closely.
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Wilderness managers are faced with a host of recre-
ation-related issues and respond with a variety of
management practices. Designing and conducting this
management approach within a more deliberate re-
search framework might enhance learning opportuni-
ties for both managers and researchers and ultimately
lead to more informed wilderness management. This
closer collaboration between managers and research-
ers would more fully meet the spirit of the contempo-
rary concept of adaptive management.

6. The studies reviewed in this paper suggest that there
is a relatively large and growing scientific literature on
defining and managing wilderness recreation experi-
ences. However, this literature is inherently diverse
and spread over a wide academic and scholarly land-
scape. More effort needs to be devoted to organizing and
synthesizing this literature. These efforts should be
designed to guide future research and provide more
informed guidance to wilderness managers.
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